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[BACKGROUND OF THS INVSKTIOMT] 

EJLetJUJL.a£ xlLe .xnven^ion 
5 The prcoont invention relates to ink eompositions 

possessing excellent good sr ability p More parcicularlyr 
the present invention relates to ink compositions for 
«f?ft in ink j^t. r^rDrriing pr i tfjt.carR . 

Bft.gJte.g^ffH.ad Act; 

10 Ink jet recording is a method wherein ink is 

ejected as droplets through fine nozzles to record 
letters or figures onto the surface o£ recording media, 
!» ink jet recording sys'cems tArhlch have been developed and 

j;^ put to practical use includes a siethod wherein an 

p 15 electric signal is converted to a mechanical signal 

using an clectrostrictive clement to intermittently 
ejftcr. ink resp.rvoirftd in » nojiRle head ser^ttion, theretoy 
recording letters or symbols on the surface of a 
rennrding mediiua? and a method wherein ink, resftrvnired 
20 la <i uu'^sl<^ Uecid fejecLluur in iU& pu^tiuu ve^y clust: Lu 
the ejection portion is rapidly heated to create a 
'J bubble and the ink is intermittently ejected by volume 

p expansion created by the bubble to record letters or 

symbols on Lhe surlace ol a recuxdinq mt^dium, 
25 Various properties are required o£ inks used in the 

above ink jet recording, i^or instance, rhe good drying 
property of the print, no feathering in prints, uniform 
printing on the surtace ot various recording media, and, 
in the case of multi-color printing, no color-to-color 
30 lnterra!?ring are requirfiri. 

St-udies have hitherto been made on the addition of 
an ingredient, which accelerates the penetration of an 
ink composition Into the record, ro the Ink composition 
to fast dry the Ink composition on recording paper or to 
35 prevent mixing of adjacent different: color Inks. 

For example, Japanccc Patent Laid-Opcn E7o. 
14260/1990 describes the use of lower alcohols as an 
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dLngredlent for accelerating the penetration of inJc. 

Japanese Patent Laid-Open HOo bby 75/1982 descriijes 
that the addition of a surfactant to an ink compoaition 
lower© the ©urfafift tension a9 Ink and can improve tne 
penetration of ink. 

Jap^nA^e PatRn-h T.ald-Open Wo. 157698/1995 describes 
a 1^2-alkaufc;Uiol as a penetrating agent □ However/ all 
inkS/ which are specifically disclosed in this 
publicdtluu« uuutaiu a dye ad a colorant. 
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[SUHHAKY OF THE lfiJVK£a'lU»l J 
The present Inventors have now found that the 
combination of a glycol monoftther and a 1 ^2»alkanediol 
jig in a specific range of a ratio of the glycol monoether 

Q 15 to the 1^2-alkanertinl in ?in ink cotnpORltion can Impart 

•;3 excellent ejection etability to the ink composition. 

Further^ the present inventors have found that the 
addition of a l/2-alkanediol in a g^peclliu cuAlcenLxation 
to an ink composition with a pigment dispersed therein 
20 with the aid of a dispersant can realize stable ejection 
of inko 5he present inventors have further found that 
rhe l,2=alkanedlol, when added «s?veM iii a relatively 
small amount/ can impart excellent penetration to the 
ink composition o Furrhennore ^ the present inventors have 
25 found that the use of a specific dispersant for 
difipflrfiing th« picpnAnt oan Improve the level ot 
suppression of ink bleeding and the level of fast drying. 

The present invention has been made based on these 
rinUlng ^ 

30 Accordingly^ it is an object of the present 

invenx:ion to provide an ink composition which/ when used 
in an ink jet recording apparatus , exhibits excellent 
propertxes/ especially exhibits excellent ink ejection 
stability D 

35 According tn a first aapftct of -the present 

invention/ there Is provided an Ink composition 
comprising ah Iftast. colorant, a hiimectant/ a glycol 
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monoetnar^ a ip2-allcanediol, and warer, zb^ weighr rax;io 
of the glycol monoether to the 1,2-alkanediol being in 
the range of 1 s 5 to 5 s 1 . 

Accordinq to a preferred embodiment of the present 
5 invention, th® colorant is a dye or a pigment. 

According to a second aspect of the present 
invention r there ie provided an ink ooapoeition 
comprising at least: a pigmen'Cir a dlspersanx £or 
dispersing the pigment r a 1, 2-alkanediol, and water ae a 
10 main solvent* the content of the i,2-alKanediol being 
O.S to 10% by weight based on the total amount of the 
ink composition. 

|:& According to a third aspect of the present 

IP invention^ there is provided an ink composition 

Q 15 comprisinq at least a piqment^ a disper^seauL £o£ 

Q dispersing the pigment, a 1, 2-alkanediol, and water ae a 

wdin sulveiAtf Uhe diepeisawL being a block polymer resin 
having an aoid value of 70 to 200. 

According to a preferred embodiment of the present 
20 invention, the ink composition further comprises a 
nonlonic surtactanto 
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[DETAILED DESCRIPTION OF THE INVENTION] 

25 Th« ink c^ompofli tiona according to the present 

invention may be used in recording methods using ink 
compositions. Ebecording methods using ink compositions 
include^ for example/ an ink jet recording method, a 
recording method using writing utensils, such as penSp 

30 and other various recording methods • preferably ir the ink 
compositions according to the present invention are used 
in an ink jet recording methodo wore preferably, the ink 
compositions according to the present invention ie ueed 
in an ink jet recording method using an ink jet head 

35 which forms ink dropleLs through mechanical deformation 
of an electros trictive element. 
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Tntc oompo Ritiion ar»r.ftyrt^nff fco girsti aspect 0£ presenx 

The ink compos it.inn ar.nordi^g t.o t.hft first, aspect 
of the present invention comprises at least a colorant f 
5 a humectant, a glycol monoether^ a 1^2-alkanediol, and 
warerc m the first aspect of the present invention r the 
glycol monoether and the 1 , 2-alkanediol are considered 
to mainly function as a penetrating agent. 

The ink composition according to the first aspect 
10 of the present invention contains thft 1^7.*alleanftdim and 
the glycol monoether in combination* The combination of 
the glycol monoether and the 1 ^ 2'-alkanediol can impart 
the same level of penetration to the ink composition by 
p the addition of the 1^2-alkanediol in a smaller amount 

Z lb as compared with the use of the lr2-alkanediol alone.. 

This can relatively reduce the amount of the 1/2- 
alkanedlol added to the ink composition and thus permits 
P more ingredients other than the 1^2- alkanediol to be 

added o This is in its turn advantageous from the 
20 viewpoint o£ ink design or improvement- Further <r the ink 
f.ninpneition ;*r.finrdtng to th^ present invention has 
excellent ejection stability. Without intending to be 
j:I bound by theory^ the reason is believed to reside in 

that the wettability of ejection nozzles by the ink 
25 composition can be rendered proper- Iks demonstrated in 
workluq exaiuples below, Lhe Ink cumpoi^luiuu accutdiuy Lu 
the preeent invention does not cause the deposition of 
ink onto a portion around the nozzles, it is considered 
that this can effectively prevent the occurrence of an 
30 ink droplets trajectory directionality problRm. 

In the ink composition according to the first 
aspect of the present invention^ the glycol mnnnfltih«r 
ana LlikA 1/2-dlkciuudiul ehuuld be present in a weight 
T-a^-.in of th« glyrsnl innnoAt.hftr tn thft 1 , P.-al kanRdiol in 
35 the ranqe of 1 s 5 to 5 8 1/ preferably in the ranqe ul 
1 « 2 to 2 8 !• The weight ratio falling within the 

above range is advantageous from the viewpoint of 
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reducing the Qsiount of the 1 , 2-alkanediol added tsrhil^a 
jnalntfllnlng the excellent ejection stability. 
Glycol j uonoethaa: 

In the pre^tent inv«ntion, the glycol monoether Is 
5 selected fran monoether eoaapounde o£ glycole^ eaeh ae 
mono- or polyftthyl^nft glycol and mono- or polypropylene 
glycol/ and is preftJiably selected from compounds 
reprdsented by formula (i): 

R-O- [ C^Hj^-0 1 y-H ( i ) 

10 wherein 

• R represents an alkyl group having l to 6 cttiboii 
atoms, a phenyl group, or a benzyl group, preferably a 
methyl, ethyl, propyl, or butyl group? 
,^ X is 1 to 3, preferably 2 or 3; and 

2 15 y is I to a, preferably 1 to 5, more preferably 1 

• LO 3. 

\p„ Specific examples of glycol monoethers include 

Q eLhylefie glycol luouomeLhyl ether, ethylene glycol 

fi ^ monoethyl ether , ethylene glycol mnnnbntyl ^^thftr, 

20 diethylene qlyv;ol munomtsUiyl «ther, methylene glycol 
monoethyl ether, diethylene glycol mono-n-propyl «ther^ 
-J ethylene glycol mono-iBo-propyl ether, diethylene glycol 

j3 mono-ieo-propyl ether, ethylene glycol mono-n-butyl 

ether, ethylene glycol mono-t-butyl ether, diethylene 
25 glycol mono-n-butyl ether, tricthylono glycol moeomethyl 
ether, trlethylene glycol monoethyl ether, trlethylene 
glycol mono-n-butyl othor, diethylene glycol mono-t- 
hntyl ethftr, 1 -methyl -l-methoxybutanoU propylene glycol 
monomethyl ether^^ propylene glycol monoethyl ether, 
30 propylene glycol mono-t-butyl ether, propylene glycol 
mono-n-propyl ether, propylene glycol mono-iso-propyl 
ether, propylene glycol mono-n-butyl ether, dipropylene 
glycol mono-n-butyl ether, dipropylene glycol monomethyl 
ether, dipropylene glycol monoethyl ether, dipropylene 
a-) glycol mono-n-propyl ether, and dipropylene glycol mono- 
iso-propyl ether o 

Tn thA present inventlonr among the above glycol 
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monoethers, ethylene glycol mono-n-butyl other , 
dlethylene glycol mono-n-butyl erher, txierhylene glycol 
mono-n-butyl ether, propylene glycol aonobutyl ether, or 
dlpropyiene glycol aonobutyl etber bas Iilgh 
5 compatibility with the 1,2-alkanediol and hcnoc is 
preferred. 

In the present invention, the content of the glycol 
monoether is preferably in the range of 0.25 to 102; by 
weights more preferably in the range of 0.5 tu 5% by 
10 <9^eight, based on the total amount of the ink con^>o&ition. 
When the glycol monoether content is not less than 0.25% 
by weight, the glycol monoether in combination with the 
1,2-alkanedlol can provide satisfactory penetration. 
When the glycol monoether content ie less than 10% by 
IS weight, the glycol monoether In combination with other 
':3 additives can advantageously facilitate the regulation 

of the viscosity of ink to a value suitable for print Ing- 
Jl f 2°Mkan>gdlQJL 

In the first aspect of the present invfintinn, thft 
20 1,2-alKciaediul pi-elerably has 4 Lo 10 carbon atoms. Two 
□ or more types of 1,2-alkanediols may be added as a 

'"'"^ AUAALureo 

S3. 
t s 

According to a preferred embodiment of the present 
invention, the 1,2-alkanedlol is selected from the group 
25 consisting of 1 ,2-butancdlol, 1,2-pcntQncdlol, 1,2- 
hexanedloi, i,^«-iioptanedlol, i,2*-octanedlol, and 
mixtures o£ these alkancdiols. B£orc preferably ^ the 1,2- 
alkanediol has 6 to 8 carbon atoms ^ that is, is 1,2- 
hexanediol, 1,2-heptanediol/ or 1,2-octanediolp These 
30 alkanediole advantageously have esccellent penetration 
Into recordinq media. 

According to a more preferred embodiment of the 
present Invention, the 1 ,2»alkanedlol Is l,2^hexanediol» 
The Ink composition aeeosrding to the present 
3b invention pres:erai9ly contains the ip2-alkanedlol In an 
amount of 0«5 to 10% by weight, more preferably 1 to 5% 
by weight, based on the total amount o£ the ink 
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coBiposition. When the 1,2-alkanediol content is not less 
rhan 0^5^ by weignt:, satlsfacrory penetration can be 
provided. Whon the 1,2-alkanediol content is not moro 
than 10 ft by weighty the 1 , 2-alkanediol in combination 
5 with other additives can advantageously facilitate the 
regulation ot the viscosity of ink to a value suitable 
for printing* 

According to a preferred embodiment of the present 
invention^ the combination of the glycol monoetUtii with 
10 the 1,2-alkancdiol is such that the glycol monoether is 
glycol monobutyl ether and the l,2-aikanediol is 1,2- 
hexanediol. In this case, the amount of the 1/2- 
alkanedioi added is preferably less than 2.5% by weight. 
a?be addition of the 1^2-Glkancdiol in thio amount can 
i;3 IS enRMrfi satiRfantory penetration ot the ink composition 

|;| and, in addition, can realise highly stable printing* 

Here the glycol monobutyl ether refers to a 
□ compound represented by luxmula (i) wherein R reprcisents 

. a butyl group, x is 2 or 3, and y is 1 to 3- Specific 

I'jj 20 examples of glycol mouobutyl ethex&» include ethylene 

O glycol monobutyl ether, diethylene glycol monobutyl 

ethei., LritJLUyltsae glycul jiiioaobuLyl ether, propylene 
|;i glycol monobutyl ether, and dipropylene glycol monobutyl 

ether. 
25 ciQlQraAl; 

Tn the present invention, the colorant is one 
which can be dieeolved or dispersed in an ink 
composition and, whftn the ink nompnei tinn is prinl.p.d by 
means of an ink jet recording apparatus, can yield a 
30 print of a large number of colors on a recording medium • 
In the ink composition accordinq to the present 
invention, the colorant can be properly selected from 
dyes and pigments. If necessary,, the dye and the pigment 
may be used in proper combination. 
3S Tn the present invention, the colorant is 

preferably a color material, which can be dissolved or 
dispersed in an aqueous medium, such as an organic dye 
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5 According to t.h« pr«R«nt 1nv«ntion, the dye is not 

particularly limited 0 For exasiple, various dyes confflonly 
used in inic jet recording, such as riirefit dyc^s, acid 
dyes, foodstuff dyes, basic dyes, reactive dyes, 
disperse dyes, vat dyes, and finlnblft vat dyes, may be 
10 advantageously used as Lhe dye. 

Specific examples of dyes usable in the present 
invention are as follows. 

Specific examples of yellow dyec include d C.Io 
b Acid Yellow 1, 3, il, 17, 19/ 23, 25, 29, 36, 38, 40, 42, 

15 44, 49, 59, 61, 70, 72, 75, 76, 78, 79, 98, 99, 110, 111, 

3 127, 131, 135, 142, 162, 164, and 16'>; C.I. Direct 

□ Yellow 1, 8, 11, 12, 24, 26, 27, 33, 39, 44, 50, 58, 95, 

8S, 87, 88, 89, 98, 110, 132, 142, and 144; CI- 
ReaCLive Yellow 1, 2, 3, 4, 6, 7, 11, 12, 13, 14, 15, 16, 
20 17, 18, 22, 23, 24, 25, 26, 27, 37, and 42? and C.I. 
Food Yellow 3 and 4. 

Specific examples of magenta dyes includes C.I. 
P ACid Red 1, 6, 8, 9, 13, 14, 18, 26, 27, 32, 35, 37, 42, 

I* 51, 52, 57, 75, 77, 80, 82, 85, 87, 88, 89, 92, 94, 97, 

25 106, 111, 114, 113, 117, 118, 119, 129, 130, 131, 133, 
134, 138, 143, 145, 154, 155, 158, 168, 180, 183, 184, 
186, 194, 198, 209, 211. 21b, 219, 249, 252, 254, 262, 
265, 274, 282, 289, 303, 317, 320, 321, and 322; Colo 
Direct Red 1, 2, 4, f3, 11, 1^, 17, 70, 7.3, 7.&, 2R, 31, 
30 33, 37, 39, 44, 46, 62, 63, 75, 79, 80, 81, 83, 84, 89, 
95, 99, 113, 197, 201, 218, 220, 224, 225, 226, 227, 228, 
229, 230/ and 231; CI, Reactive Red 1, 2, 3, 4, S, 6, 7, 

8, 11, 12, 13, 15, 16, 17, 19, 20, 21, 22, 23, 24, 28, 
29, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 

35 45, 46, 49, 50, 58, 59, 63, and 64y and C.I. Food Red 7, 

9, and 14. 

Specific examples of cyan dyes includes C.I. Acid 
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Blue 1, 7, 9, 15, 22, 23, 25, 27, 29, 40, 41, 43, 45, 54, 
59/ 60, 62, 72, 74, 78, 80, H>!, 83, 90, 93, 93, 100, 103, 
103, 104, 112, 113, 117, 120, 126, 127, 129, 130, 131, 
138, 140. 14:^, 143, 151, ISA, 158, ISl, 166, 167, 168, 
5 170, 171, 182, 183, 184, 187, 192, 19^, 203, 205, 205, 
229, 234, 236, and 249? CI. Direct Blue 1, 2, G, 15, 22, 
25, 41r 71, 76, 77, 78, 80, 86, KV, 90, 98, 106, 108, 
120, 123, 158^ 160, 163, 165, 168, 192, 193, 194, 195, 
196, 199, 200, 201, 202, 203, 207, ?35, 226, 236, 237, 
10 246, 248, and 249; C.Z. Reactive Blue 1, 2, 3, 4, 3, 7, 
8, 9, 13, 14, 15, 17, 18, 19, 20, 21, 25, 26, 27, 28, 29, 
31, 32, 33, 34, 37, 38, 39, 40, 41, 43, 44/ and 46; and 
|,& C.I. Food Blue 1 and 2. 

□ Sp^clllc exdmples of black dyefi include g C»I« ^id 
15 Black 1, 2, 7, 24, 26, 29^ 31/ 48, 50, 51, 52, 50, 60, 

3 62/ 63, 64, 67, 72, 76, 77, 94, 107, 108, 109, 110, 112, 

□ 115, 118, 119, 121, 122, 131, 132, 139, 140, 155, 156, 

157, 158, 159, and 191? c.i» Direct Black 17, 19^ 22, .^2, 

38, 51, 56, 62, 71, 74, 75, 77, 94, 105, 106, 107, 108, 
" 20 112, 113, 117, 118, 132, 133, 146, 154, and 168; CI. 

IZ Reactive Black 1, 3, 4, 5, 6, 8, 9, 10, 12, 13, 14/ and 

IB; and CpI^ Food Black 2. 
O In the present invention, wUeii a dye is used as 

rhe colorant, th«% Ainnnnt of the dye added to the ink 
25 composition i& preferably 0.5 to 15% by weighs, more 
preferably 0*7 to 10% by weight. When the dye content is 
not less than 0,3^ by weigfer, rhe use of ^he ink 
compogition in an ink jet recording apparatus can 
provide mlnimma necessary print density. Further, when 
30 the dye content is not more than 15^ by weight, ttie dye 
in combination with oth^r Additives can advantageously 
facilitate the regulation of the viscosity of ink to a 
value suitable for printing. 

35 In the ink composition according to the first 

aspect of the present invention, the colorant is a 
pigment. The pigment ie used in the state of dlsporalon 
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in an alkaline solvent. Thie type of dicpcrsion Is, for 
exduipltf, a dispersion produced by dispersing ;)nH 
stiahillzlng a material elaefiified as a pigracnt according 
to 'the color indeji. lu a solvent wi^h the aid of a 
S dlspersant in an alkaline pB region, or a dispersion 
produced by subjecrlng a pigmen't to treatment for 
imparting a functional group to the surldce of the 
pigment and dispersing the treated pigment in an 
alkaline solvent. 
lU Afsnnrding to a preferred embodiment of the present; 

invention, the pigment i&j dis per Bible vith the aid of a 
rtlspersaht. In this case, any pigment may be used so far 
as the pigment is dispersible in an inic composition with 
P the aid of a dispersant. Further , in thia case, the ink 

P 15 composition preferably contains a disperssant for 

dieperQing the pigment » 
J Plgmenu usahl.R in the present invention may be 

□ thooc which, when recorded on recording media ^ develop 
any color, inorganic pigments or organic pigments may be 

ijj 20 used. Further, a mixture of inorganic and uLqdiilc 

□ pigments may be used as th« pigment. 

Inorganic pigments include, in addition to 

titanium oxide and iron oxide, carbon blacks produced by 
known processes, uuuh as concact:, furnace, and rhennal 
25 processes. 

OjE.qaaic pigments usable berein Includes azo 
pigments including azo lake pigmontc, insoluble azo 
pigments, condensed azo pigments, and c^hp.late azo 
pigments^ polycyclic pigments , for example^ 
30 phthalocyani pigments, perylene pigments, perinone 
pigments, anthraquinoae pigments, quinacrldone pigments 
d i ova sine pigments , thio indigo pigments , isoindolinonc 
pigments, and qulnophrhalone pigments; dye-type chelate 
pigmRntSr for example, basic dye- type chelate pigments 
35 and acid dye-rype chelate pigments; nitro pigments ; 
nitroso pigments; and aniline black. 

Specific examples of pigments usable in t.hp. 
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fcirecieuL invention are as foliows. 

Specific examples of color pigment^s ueable in the 
present Invention include: C-T. Pigment Yellow 1, 2, 3, 
4, 5r S, If 8, 9, 10^ 11, 12, 13, 14, l^C, 15, 16. 17, 
5 25, 34, 3b. 37, 42, 53, 55, 65, 73, 74, 75, 81, 83, 93^ 
95^ 97# 98, 100, 101, 104, 108, 109, 110, 114, 117, 120^ 
128, 138, 150, 151, 153, 154, and 180^ and 

CoI« Piqiuent Red I, 2, 3, 4/ 5^ 6, 7^ 8, ^, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 21, 22, 23, 30, 31, 32, 
10 37, 38, 39, 40t 48(Ca), 48(Mn), 48 i 7, 48 : 3, 48 s 4, 
49, 49 8 1, 50, 51, 52, 52 s 2, 53 s 1, 53, 55, 57(Ca), 
37 ; 1, 60, 60 s Ip 63 2 1, 63 a J. ft4 , 64 8 1, 81, 83, 
87, 88, 89, 90, 101 (iron oxide red), 104, 105, 106, 108 



O (cacimium red) , 112, ii4r V12 (quinanridone magenta) , 123, 

1:3 15 146, 149, 163, 166, 1G8, 170, 172, 177, 178, 179, 184, 

Jj 185, 190, 193, 202, 209, and 219- 

□ Faxrthez' examples u£ color pigments include? c.T. 



Pigment Blue 1, 2, 3, 15, 15 s 1, 15 & 2, 15 t 3, 15 s 
34, 16, 17 I 1, 22, 25, 36, and 60? c.io Vat Blue 4^ 60, 

20 and 63; C-X, Pigment Orange 5, 13, 16, 17, 36, 43, and 
51? C .1 c Pigment Green 1, 4, 7, 8, 10, 17^ IB, and 36? 
and C.I- Pigment Violat 1 (rhodaminc lake), 3, 5 s 1, 16, 
19 (quinacridone red), 23, and 38. Purthftr, for example, 
prediepersed pigments, such as grafted carbons, produced 

25 by treating the surf am nf pigments, for example, with 
rccin may also be uaedo 

Slack pigments usablfl in the present invention 
include, for example, carbon blacks and Colo Pigment 
Black lo SpRCific examples of carbon blacks includeo 

30 carbon blacks manufcAukured by Mitsubiehi Chemical 
Corporation, for axample. No. 2300, Mo. 900, MCP 08^ 
wo, 33, NO- 40, NOo 45, WO- 52, MA 7, MA 8, MA 100, 
and No. 220 0 carbon blacks manufactured by Columbian 
carbon Co., Ltd.r tor example. Raven 57S0, Rav<»n 5250, 

35 Raven 5000, Raven 3500 , Raven 1255, and Raven 700? 
carbon blacks manufaf?ti7rRd by Cabot corporation, for 
example. Regal 400 R, Regal 330 R, Regal 660 R, Muqul It, 
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Monarch 700, Monarch 000, Monarch 880, Monarch 900, 
Monarch 1000^ Monarch 1100, Monarch 1300, and Monarch 
1400; and cafbuu blacks manufaccured by uegussa, for 
exaznple. Color Black FW 1, Color Black FW 2, Color Bl^iek 
5 FW 2 V, Culor Black FW 18^ Color Black i?*W 200, color 
Black S 150, Color Black S 160, Color Black S 170, 
Printer 35, Priritex u, prinrex Prlntex 140 special 
Black 6, Special Black 5, Special Black 4 and Special 
Black 4o 

10 A 6in9le type of plqiueiit way be 6elecx.ed from the 

;^hove groups of pigments « or alternatively, a plurality 
of types of picimente iuay be selected from zhe above 
1,^ groups of pigments and used in combination. 

□ PJbi per Kant 

j:^ 15 In the first aspect of the present invention, the 

piqment is preferably disperslble in an Ink composition 

□ with the aid of a dispcrsant for dispersing the pigment. 

According to a morft prfifflrrc^rt embodiment of the 



present invention, the pigment is added, to the ink 

20 composition, as a pigment dispersion prepared by 
dispersing the pigment in an agueous medium with the aid 
of a dlspersant. 

Preferred dispersants usable for the preyacaLiuu 
ot th« pigment dispersion include conventional 

25 &u££actants, dispereant^s commonly used in the 
preparation of pigment dispersions, for example, 
polymeric dispersants » would be apparent zo a person 
having ordinary skill in the art that the dispersant 
contained in the pigment dispersion would function alfto 

30 as a surfactant for the ink compositiono 

More preferred diRperR^nts include polymeric 
dispersants, particularly resin dispexsaiiLs. 

Examples of preferred polymeric dispersants include 
uciLui.<illy occurring polymeric compounds, and specific 

35 examples thereof include o protcino, ouch as glue, 
qelatin, casein, and albumins naturally occurring 
rubbers, such as gum arable and tragacanth; glueooidcs. 
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awRh aft saponin? ^Iginic acid and alginic acid 
derivatives, bucH as propylene glycol alg1nat.fi^ 
triethanolaioine alginate, and ammonium alginate; and 
cellulose derivatives, snah methylcellulose, 
carboxymethylcelluloser hydroxyethylcellulose, and 
etliylhydroxyc'ellulose - 

Examples of additional prefer xed polymeric 
difipersants lnclnd« synthetic polymers, and examples 
thereof includes polyvinyl alcohols; polyvinyl 
pyrrnlidonesi acrylic resins, such as polyaorylic acid, 
acrylic acid/acrylonitrile copolsrmer, salt of acrylic 
acid/acrylonitrile copolymer r vinyl acetate/acrylic 
esrer copolymer, and acrylic acid/acrylic ^Rher 
□ copolymer; otyrcnc/acryl reains, such as styrene/acrylic 

15 acid copolymer,, styrenfi/mi^thacrylic acid copolymer, 
Dtyrono/mcthQcrylic acid/acrylic ester copolymer, 
fi ty r ene/a-methy Is ty ren© /aory 1 ic ae id copolymer , and 
s tyrene/a-methylstyrene/acrylic acid/acrylic ester 
nnpolymer? styrene/maleic acid copolymer? styrene/maleic 
1;^ 20 dxiliydrlde copolymers isobutyiene-maleic acid resin? 

rofi in-modified maloic acid rccin; 

J viny Inaphthalene / dui y 1 Ic ac id copo iymer ? 

O vinylnaphthalene/maleio acid copolymer; vinyl acetate 

copolymers, euoh as vinyl acetate/ethylene copolymer 
25 vinyl acetate/fatty acid vinylethylcnc oopolymcrp vinyl 
acerate/maieic ester copolymer, vinyl acetate/crotionir 
aoid copolymer, and vinyl acetate/acrylic acid 
copolymer? and aalt.R nf the above polymers. 

Among them, styrene/acrylic acid copolymer, 
•^O styrene/methacrylie acid copolymer, acrylic acid/acrylic 
ester copolymer^ and sty^eue/maleic anhydride copol3fiaer 
are preferred as the diapersant. 

According ro a more preferred embodiment ot the 
present invention, the dicpcroant is a block copolymer 
35 resin produced by block copolyroRri 7:ation and has an aeid 
value of 7 0 to 200, still more preferably 100 to 200 • 
The acid value may be regulated by flftl«=ir!ting a suitable 
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aononers as the monumer tu be copolymer 12 ed. 

Herd the acid value refers to the number of 
milUqrojus of potassium hycSroxlde necRKKary for 
neutralizing free fatty aoids contained in one qram of 
5 the block copnlymer res in - 

The selection ol Lhis type of dlspersant is 
advantageous in that the bleeding of the ink composition 
aL Lhe time of printing can be prevented and. In 
addition, fast drying propertioc of ' the ink can be 
10 lAnproved. 

According to a further preferred esnbodiment of the 
present Invention, the riispetrsant is preferably on© 
described in Japanese Patent Lald-Op^n NOo 269418/199S* 
p Specifically, ?» Kuitable disporsant is a block copolymer 

|;| 15 represented by ABA, or ABCo In this context, a is a 

^3 hydrophilic block, B is a hydrophobic block, and 

□ contaijQS at least 30% by weight of an non-acrylic 

nonomer selected from the group consisting of the 
following monomers (1) Lu (4) based on the weight of the 
20 B, and C may be any deeired block. 

(1) CH3==CH-R 

wherein R repreeentc a - C^o substituted or 

uneubstituted alkyl, aryl, aralteyl, or alkaryl group- 
M Here the eubotitutcd alkyl^ aryl/ arelkyl^ or alkaryl 

25 group refers to an alkyl, aryl, aralkyl, or alkaryl 
group containing one or two or more substlLuenL&ir which 
do not hinder the polymerization process, including, for 
example^ hydroAVi? amino ^ ester ^ acid^ acyloxy^ amide, 
nitrile, halogen, haloalkyl^ or alkoxy. Specific 
30 examples thereof inrlude styrene, a-methylstyrene, 
vinylnaphthalene, vinylcyolohcxanei, vinyl toluene^ 

vinylanlsole. vlnylbiphenyli. and vinyl-2-norbomftn«. 

(2) CH2=CH-0R* 

wherein represents a C, - C^c substituted or 

35 unsubatituted alkyl, aryl, aralkyl, or alki^ryl group. 
Here thfi finhshituted alkyl, aryl, aralkyl, or alkaryl 
group are as defined above • Speciliu examples thereof 
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Inrlude vinyl n«propyl ether, vinyl t-butyl ethor, vinyl 
decyl ether, vinyl iso-octyl erber. Vinyl octadecyl 
ether, and vinyl phenyl ether. 

( 3 ) CH,=CH-0-C { O ) -R* 

5 wherein ie as defined in (2) above. Specific examples 
thereof include vinyl prop1nn;^te, vinyl butyrate, vinyl 
n-decanoate, vinyl stearate, vinyl laurati^, and vinyl 
ben^oate* 

(4) CHa=CH-NR^R' 

10 wherein and are e^ch independently eclcctcd from 
the group cuubistlnq of H and - Ca, subs'Ei'Euted or 
nnsnbfitituted alkyl, aryi^ aralkyl, and alkaryl groupd/ 
provided that and do not slmul tanfiouRly represent H. 
13 Here the substituted alkyl^ aryl, aralkyl, or alkaryl 

O lb group Is as riftfined above. Specific examples thereof 

^ 2 include M-vinylcarbasole and vinylpULUaliiuide- 

in the bloalc finpnlymer having the AB, ABA, or ABC 
''4 structure ,r the characters A, B, axxU C iiidiuate blocks of 

^3 the block c^opolywip.r- Specifically^ different characters 

L " 20 indicate blocks aillerent from each other in monomer 

rLJ composition, and the same characters indicate blocko 

|;3 haviny Uie same monomer composition. Accordingly* an AB 

p block copolymer is a diblook in which the two blocks are 

|.I different from each other In monomer compos irion^ and an 

25 ABA block copolymer io composed of three blocks wherein 
only two blocxs are different from each other in monomer 
composition (that is, two blocks A are identical to each 
other in monomer compoRition) . An ABC block copolymer 
also have three blocks « In this case,^ however/ all of 
30 the three blocks are different from one another. 

Ill the above structure / the block tip even when any 
block copolymer is used, is hydrophobic and, in addition,^ 
can be attached to the colorant «> The block A Is 
Kydrophilic and, at the same time, ic soluble in an 
35 aqueous vehicle* The third block (any one ot blonk A ^nd 
block C) may be any desired block and may be used to 
finely regulate the balance*. hfitwftAn hydrophobic it y and 
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hydrophilicity o£ the polymer. Therefore p this third 
block may have the eamc corapoaition as the hydrophillc 
block, for example. Aha, or may nave a composition »hich 
is differont from any of A and B, for example/ ABC. Bere 
5 the aqueous vehicle generally refers to ^ater or a 
water-eolublc organic solvent- 

Thft Bize of the hydrophobic block should be large 
enough to form a« effective bond zo the surface of t:he 
pigment. The number average molecular weight is at least 
10 300, preferably ax least 500. The hydrophilic block also 
should be large enough to create a sterically stabilized 
mechanism and an slectrostatlcally srabili^ed in«r!h;^niBm 
j,, for stable dispersion, and the balance in size between 

□ the hydrophilic block and tha hydrophobic block is 

15 preferably obtained so that the whule polymer is soluble 
in an aqu«»nns vehicle. 

The hydrophobic block may also contain other 
ftthylmically unsaturated monomer, that is, an acrylic 
monomer o Specific (aa<5uuple^ of this type of monomers 
20 include to C;^, acrylic or siethacrylic cstcro, for 

example, methyl aery late, ethyl acrylate, n-butyl 
acrylate^ 2-ethylhexyl acxylate, methyl mcthacrylate, 
P ethyl methacrylate^ n-butyl methacryJate, t-hnt.yl 

methacrylate, 2-ethylhcxyl mcthacrylate ^ and cycloheatyl 
25 methacrylate. 

The hydrophilic block may be prepared from an 
ethylenlcaily unsaturated monomer. This hydrophilic 
block should be soluble in the selected aqueous vehicle, 
and may contain an Ion -Liable monomer in an amount of up 
30 to 100% by weiqhL, preferably at least 50% by weight i. 
based on the total weight of the hydrophilic blocks The 
iuuizable monomer to be selected varies depending upon 
desired ionic properties of inks in selected 
applications, in the case o£ an anionic block copolymer 
35 diepcrcQnt, the ionic laonoiaer is mainly aa acid ijroiip- 
or acid precursor group-containing mnnnmer- Spi>eifio 
oxamples of useful monomers include acrylic acid. 
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aiet:hac£yllc acid, cro-tonlc acl4, i.t;aconic acid, itaconic 
monoes^ers^ malelc acsirf, malelc sionoestess, fumarlc acid, 
and fuaaric monoes^era. 

in the case of a cationie block copolymer 
5 diapersant, an ionlzable munaiaer preferable for che 
hydrophllic portion is an amind«>cont:aining monomer. The 
amine group may be a primary, secondary, or terT-lary 
amine group, or a mixture of tvo or more o£ these groups, 
specific examples o£ amine-coT\t.Aining monomers include 
10 IX f H-dimethy laminoethyl aery late , N, N-dimethylaminoethyl 
methacrylate ^ M,W-di«t.hylaminoethyl met h aery late, t- 
butylaminoethyl methacrylate, 2*-N-iuuxphulinoethyl 

aery late, P.-W-mnrpholinoethyl methacrylate, 4- 
|;3 aminostyrene, 2-vinylpyrldine, 4-viaylpvridine, and 

[5 1 S vinyl imidazole - 

A nuuiuuic hydrophilic monomer or a water-soluble 
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O monomer may be properly used to finely regulate the 

hydrophobiclty/hydrophiliclty balance and, in addition, 
j;*^ to regulate the eolubility properties of the block 

20 copolymer o The nonlonic nydrophilic monomer or i-.hR 
water-soluble monomer can be easily copolymerised with 
the hydrophobic block or hydrophilic biocic or any third 
□ different block such as the block C in the ABC block 

I'* copolymer to attain a dAftired effect. Specific examples 

25 of useful nonlonic hydrophilic juuuomers or water-soluble 
monnmnrs include alkyl acrylates and alkyl wethacrylatee 
tyherein the alkyl yroup hds 1 to 12 carbon atoms, for 
example, methyl aery late ^ methyl methaerylato, ethyl 
acrylate, eUiyl luethacrylate, butyl acryiate, and butyl 
30 methacrylate and, in addition, acrylamlde and 
merhacry lamide « 

The block copolymer as the dispersant usable in the 
presenl: invention may be efficiently produced by the 
prepairation of a plurality o£ blucks using a 
3h manrnmonomer as an int:ermedlate in a eimul-taneoue and 
cont:inuous manner. Thi:^ Lurmincil macromonomer having a 
polymari zahle double bond becomes one o£ blocks in tihe 
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block copolymer and is first prepared. This is -then 
copolymeri^tsd with a aonomer selecrt*^ fnr the second 
block. In the case of ABA and ABC triblock copolymeis, 
the synthesis of the hydrophllic macromonoxaer as the 
5 first block in the first stage is preftsired. In the case 
of an AB l>iock copolyraRr^ the hydrophobic siacromonomer 
or the hydrophilic macromonoxaer is a £irs»t stage useful 
in thft synthesis. The macromonomer is suitably prepared 
by free radical pulymerization, in this case, cobaltdl) 

10 and cobalt (III) conqplcxes are used as a catalytic chain 
transfer agent or an organic cnain transfer agent for 
enabling chain transfer. Organic chain transfer agents 
include allyl sulfide^ allyl hromider and vinyl end 
group-containing methacrylate oligomers including dlme£&>, 

15 a-methylstyrene dimers, and related cooipoundc* 

The block copolymer may be synthesized through a 
macromnnnmAr as taught in International Publication WO 
96/15157 (June/ 1996) « The block copolymer useful in the 
present invention has a weight average molecular weight 

20 of about 1,000 to 50^000, preferably 2^000 to 20, 000 « 

The AB block copolymer prepared by the above method 
is Lermiiidted with a polymerizable double bond which is 
further polymerized with other group in the monomer to 
form an ASA or ABC block copolymer through conventional 

25 free radical polymerization in the above method « 

A large number of r.nnventional organic solvents are 
usable as a polymerization xaediuro for the preparaLxuu of 
both the macromonomer and the block copolymer, organic 
solvents usable herein include/ but are not limited tOr 

AU alcohols, such as methanol, ©thanol, n-propanol, and 
isopropanol, ketones, such as acetone, butanone^ 
pentanone, and hexanone, tetrahydrofuranp diethyl ether, 
and commonly available cellofiolvRs and carbitols^ for 
example, ethers, such as ethylene glycol monoalkyl 

35 ethers, athylftnft glycol dialkyl ethers, polyethylene 
glycol monoalkyl ethers, and polyethylene ylycul dialkyl 
ethers, aikyl estfirs of arsetic acid, propionic acid, and 
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butyric aoid, glycols # such as ethylene glycol, cmd 
mixtures o£ ^ese organln Rolvents. 

h salt of an ionizable q^uup should be produced in 
thR hydrophilic portion to render the block copolymer 
5 soluble in the aqueous vehicle • The salt of thn acid 
group may prepared by neutralising the acid group 

with neturali2ing agent, specific i=!xamples of useful 
bases include a hydroxides of alkali metals / such as 
lithium hydroxide, sodium hydroxidf>, And potassium 

10 hydroxide; carbonates and bicarbonates of dlkali metals, 
such as sodium narbonate, potassium carbonate, sodium 
bicarbonate, and potassium bicarbonate; organic amines, 
such as monomethyl amine, dimethylamine, trimcthylamine, 
morpholinei and N-methylmorphollne; organic alcohol 

15 amines, such as N^N-dimcthylethanolamine, 

muLhyldiethanolaminetf monoethanolamine, diethanoi amine. 



^3 and triethanolaminei ammonium salts, ouch as ammonium 

!:3 



hydroxide and tetraalkylammonium hydroxide; and pyridine. 
£,: In the case of a cat ionic block copolymer dispersant, 

i'^ 20 rhe amine group is nAntralized with acids including 

ry 

organic acids and inorganic acids. Speciiic eAcimple» of 
useful acids inciudes organic? t^nidSf such as acetic acid, 
P propionic acid, formic acid, and oxalic acid? 

hydroxylated acids, such glycolic acid and latctic 

25 acid; halogenic acids, such as hydrochloric acid and 
hydrobromio acid? and other inorganic acids, ouch as 
sulfuric acid, phosphoric acid, and nitric acid. 

according to a preferred embodiment of the present 
invention, the dispersant is used in an amount of 0.1 to 

30 2.0% by weight, more preferably 0.2 to 1.0% by wtfiqht, 
based on the pigment. 

The pigment may be dispersed by a convenLioual 
method. For example, the dispersant and the pigment are 
mixed into water which U^ib been made alkaline, for 

35 example^ with sodiuin hydroxide, potaooium hydroxide, 
lithium hydroxide, sodium carbonate, sodium 
hydrogencarbonate, aqueous ammonia, tricthonolamine. 
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dlethanolaminc, tr let hyl amine, or aninomethyl propaaul, 
and une mlxcurft is placed ±n a dipser^a^or, such as a 
ball mill, a sand roill^ an attrxLux, a roll mill, an 
agit:ator ml n , a Henschel mixer, a colloid niill, an 
ultraeoniu homogenizer. a jet mill, or an angmi i I to 
disperse the pigment. In this ease, the pigment is 
regulated to an average parr.lnlp. diameter of 25 to 1000 
nm, preferably 50 to 250 nm. Further, in this ca&ts, 
preferat3ly^ filtration, for e»vamplR, through a metallic 
filter or a membrane filter, or uf^uLrifuqation is 
carried out to remnvA coarse particles or foreign matter 
causative of clogging. 

In the first aspect of the prcecnt invention, when 
a pigment is used as the colorant, the amount ot the 
pigment added to the ink composition is preferably 0-5 
to 13% by welgnta more preferably O.i to 12% by weight. 

In the present invention, a single type of a 
colorant may be selected from the above groups of dyfts 
and pigments p or altcamatively^ a plurality of types of 
dyes and/or pigments may hc=> selected from the above 
groups of dyes and pigments and used in combiaaLioii» 
Hnmectant 

in the first aspect of Lhe pieseut invention, any 
humectant may hA nned so far as the humectant, when used 
in the ink composiLlun, can suppress drying of Ink to 
prevent the solidification of ink at ejection nozzles of 
an ink jet recording apparatus » 

The humectant used in the present invention is 
preferably a material having moisturA retaining 
properties or hygroscopic properties amony wattt£-&$uluble 
organic so1v«»nt.fi, And specific examples of preferred 
humectanta includes polyols, such as qlyctirla, ethylene 
glycol ^ diethyl(&ne glycol, triethyleno glycol, 
polyethylene glycol, propylene glycol, dipropylene 
glycol, polypropylene glycol, 1,3 -propanediol, 1,4- 
buLantidiul , 1 , 5-pentanediol a 1 , 6--hexanediol ^ 1,2,6-- 
hexanetriol, and pentaerythritol ; 2 -pyrrol idone; and M« 
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aiethyl-2-pyrz'olldone. Further, water-soluble hygrusooplc 
materials, for Rvample/ urea con^ounds^ such ae urea, 
thiourea, ethyleneurea^ and l,3-dii&eUiylljaidasolidlnoneSr 
l^ctams^ such as s-caprolactasa^ eolid glycerins, such as 
5 trimethylolpropanes and rrimethylolethane^ and 
saccharides, such as maltitol, sorbitol, gluconic 
lactone, and maltose. 

The amount o£ these humectants added may bu ^uch 
that, the hwaectants, together with other ingredients of 
10 an ink composition, provide an ink viscuulty of noc more 
than 25 mPa.s at 25*C, 

WoiaiQflLig^ur factRnt; 

Tn the first aspect of the present invention, the 
ink composiuiun preferably fur'Cher comprises a nonionic 
15 surfactant. The use of the nonionic surfactant is 
advantageous from the viewpoint of satisf Ac^tnrily 



=3. 



□ spreading the ink composition even in a small amount on 
!5 recording paper. ii^urther^ the use of thfi nnnionic 
'^J" surfactant is advantageous in that an ink composition 
1^:^ 20 can be provided which is less foaraabli=i than an ink 
j/^ composition prepared using an ionic surfactant o 

nonionic surfactants usable herein include, for 

□ exajsLple^ polyoxy ethylene alkyl ethers, polyoxy ethylene 
i'^ alkyl esters, pnlynxyethylene eorbitan fatty acid esters, 

25 polyoxyethylene alkylphenyl ethers, 

pol yo-sryethylenealkylamines , and 
polyoxyethylenealkylamldes o Further, acetylene glycol 
surfactants and th<s like described later may also be 
used. These surfactants may be used alonp. nr in 

30 combination of two or more. 

Specitic exarapleR of such nonionic surfactants 
include Nissan Nonion K-211, R-220, ?-'213, E-215, fi»220, 
S-215, S-220, ll5;-220, NS-212, and WS-220 (all the above 
products being manufactured by Nlppuu Oils & Fats Co., 

35 Ltd.)- 

According Lo <i preferred embodiment of the present 
invention, the ink composition further contains an 
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acet:ylene glycol surfactant as the nnnlonic surfactant. 

Specific examples of preXe^red acetylene glycol 
surfactants usahli^ in the present invention include 
compounda represented by formula (a): 

pp- C -O^ 0— C— Pf' 

i i 

CHa CHe 



O O 



□ 



whftrftin 0 < m + n ^ 50- and R^*, rZ'', r3^^ and R^* each 
3 independently represent an alkyl group, preferably an 

alXyl group having i tn h carbon atoms. 

Among the compounds r-epresented by formula {^) p 
particularly preterred compounds include 2,4,7,9- 
10 tetramethyl-5-decyne-4 , 7-diol g 3 , 6-diiaethyl-4-oc:LyHe- 

3 , 6-diol e and 3 , 5-d 1mfithyl«l«hexyn-3-ol . Commercially 
Si available products may also be used as Lhts tiueLyleiie 

'3 glycol surfactant represented by formula (a), Specific 

example«> Lkereuf Include Sur£ynol 61, surCynol 82, 
15 Surfynol 104, Surfynol 440 , Surfynol 465, Surfynol 405, 
and Surfynol TG {all the above products being available 
from Air Products and Chemicals inco) and OLPINE STG and 
or.FI WE E 1010 (tradenames? manutactured by Miss in 
Chemical Industry Co., Ltd.)* These acetylene glycol 
20 surfactants may bfl nsed alone or in combination of two 
or more. 

The amount of the nonionic surfactant added io 
preferably In the range of about 0«i to by weight, 
more preferably in the range of about 0.5 to 2% by 
25 weight, based on the InR composition- When the nonionic 
surfactant content ie not locc than 0,1% by vreight, the 
combined use of the nonionic surfactant and the 
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peaetrating agent compuscjcj ot the glycol monoetner and 
the 1,2-alkanedlol ic advantageoue from the vle^^point o£ 
spreading Inlc In zhe transverse d1 rent: fnn of paper upon 
the impaction of ink on the recording paper. On the 
5 other hand, when the noYiionin surfactant content is not 
more than 5% by weight, the nonionlc suxIacUiint^ 
together with other additives, can easily regulate the 
viscosity of ink to a vdlue suitable for printing* 
water and_Qiiheg ^ngrefi^|ef^^e 

10 The ink composition according to thA present 

invention eomprieos waiter aa a main solvents Hater is 
preferably pure water obt^^innd hy ion e^cehange, 
ultrafiltration reverse osmosis r distillation or the 
□ like^, or ultrapure water* Further^ water, whir.h has been 



15 sterilised/ for example ^ by ultravioleL xx.£cidlatlon or 
by addition ot hydrogen peroxide, is preferred because, 
O when the ink composition is stored fur a long period of 



time, it can prevent the growth of mold, bacteria or the 
likeo 

M 20 The ink compoeition according to tbo present 

invenLiuxA may further contain other water<-soluble 



I J organic solvecits other than described above » 

i;3 ?txe ink composition according to the present 

^'^ invention may further contain other optional ingredients. 

25 examples of other Ingredl^ntR unable herein Include 
nozzle clogging preventives , presearvatives /anLliauld^ , 
antioxidants /u J t ravi al ^t. absorbers , electric 

conductivity adjusters, pH ad jus Lots, surfeiue tension 
moditiers/ solubil i7.f!rsr viscosity modifiers, and oxygen 
30 absorbers. 

pH adjusters Include hydroxides of alkali metals 
or cimlnes, for example/ lithium hydroxide, Acdlum 
hydroxide, potassium hydroxidei^ triethanolcuuliie, 
dlethanolamine, and eusinomethylpropanol . 
35 Antioxidants /ultraviolet absorbers include- 

allophanates, such as ;i11ophanate and methyl 
allophanate; biurets, such aa biuret, dimethylbiureL, 
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and tetraaethylbiuret; Xi-ds^jurbic acid and salrs 
^fk^reot^ Tlnuvln 338, 000, 1130, 394^ 202, 123, 144, 022^ 

770^ and 292, Irgacor 252 and 153, and Trganox 1010, 
1076, 1035, and MD 1024, manufactured by Clba-Seigy; and 
lan^banlde oxides » 

Pros crvativea /ant imolds include, lur example, 
sodium benzoare, pentachlorophenol sodium, 2- 
pyridinethiol-l<-oxide sodium/ sodiuut sorbate, sodium 
dehydroacetate, And l,2-diben2othiazolin-3-one (Proxel 
CRL, Proxel BDN, Proxel gxl, Proxel XL-2, and Proxel tn, 
manufactured by Id ) . 

Ag,AxxY^x>tiQn 

The Inic composition according to th^^ fie:innnH aspect 
of the present invention compriaee at least a piyiueuL/ a 
dlspersant for dispersing the p1gme»nt, 1,3-alkanediol, 
and water aes a main solvent, the content of the 1,2- 
alkanediol being 0.5 to 10% by weight based on the total 
amount of the ink compos it ion 

The ink composition according to the third acpcct 
of the present invuuUiuu comprises ar lea5*& a pigment:/ a 
dlspers^ant for dispersing the pigment, ^ 1, 2 -alkanediol , 
and water as a maiu solvent, rhe dlspersant being a 
blonk polymer resin having an acid value of 70 to 200 « 

The ink compositions according to the second and 
third aspects of the present invention can prevent 
nozzle clogging and can maintain stable print quality. 
That is, the ink compositions accorditiy Lo the present: 
Invention have excsftllflnt stability in ejection of ink 
through the head and stabxllLy against nozzle clogging. 

Fiirthfir, the ink compositions according to the 
present invention possess excellent penetratilon Into 
recording modia- In general, the addition of a 
peaet rating agent:, such as t:riet:hylene glycol monobutyl 
ether (TSGmBE), is known to improve the penetration of 
the ink composition □ when the ink compoRitions according 
to the second and third aspects of the present invention 
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are usedi the same level of peneL£c&Llun into med.la can 
he TOallsed in a smaller amount of the 1 , 2-alkaAedlol 
than the case where a penetrating agent/ such as TEGmBE, 
Is used. For this reason, according to the present 
invention, the amount ot the penfttrating agent added to 
the ink cosiposition can be relatively reduced o This its 
advantageous trom the viewpoint of Improving the 
etability of the state or Llie dispersion of the pigment 
in thfi inlr composition, and thus can improve the storage 
stability and reliability of the Ink composition. 
Further, in the ink compositions, the allowance of 
ingredients uLher than the colorant can be increased. 
Shis is advantageous from the viewpoint of ink 
composition design or improvement. Fnr-hhftr,, in the 
present invention, the increase in viscosiLy u£ Uie ink 
composition can be suppressed on a higher level as 
compared with conventional penetrating agents, such as 
TSCamBEo Tneretore, the amonnt. nf the humect ant add^ can 
also be increased 0 

1 .?»Alkan^diol 

In the sevjuud and third aspects of the present 
invention, the 1,2-alkanediol preferably has 4 to 10 
carbon dto^ns. A. mixture of two or more lir2-alkanediols 
may also be added. 

In a preferred embodiment of the present invention^ 
the 1 , 2»alkanediol is selected from the group consisting 
of l^2»butanediolr 1,2-pentanediol, 1,2-hexanedioi , 1,2- 
hcptanediol^ and a mixture thereof » These alkaatsdiul^ 
are advantagf>niiA frnm the viewpoint of excellent 
penetration into recoxdinq media. 

According to a more preferred embodiment of the 
present invention/ the 1 , 2-dlkanediol is preferably 1,2-' 
hexanediol or 1,2-pentanediol, more preferably 1,2* 
hexanedlul • 

The content of the 1 ,2-alkanediol is in the range 
of 0.5 to 10% by weight, preferably 1 to 5% by wRight, 
based on the total amount of each of the ink 
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compos it ioHB aecordlng to the present invention- When 
"Che l«2-»allcanedia1 c^nntAnt is not less than 0.5% by 
weight, the penetration of the ink coiupuesitlun is 
sarisfactorya On the other hand, when th& 1^2-alkanediol 
content is not more Lhdiu 10^ by weiqhtr "Che IaZ- 
B I ^anediol , together with other additives , can 
advantageously easily regulate the viscosity of ink ro a 
value suitable for printing. 

In the second and third aspects of thA present 
invention/ vhen the 1,2-alkanediol is l,2-butanealol« 
the inK composition according to thR present invention 
preferably contains 3 to 10^ by weight, more preferably 
5 to iO« by weight, of 1 , 2-butanediol- when the 1,2- 
alkanediol is 1 ,2-pentaneaiul/ the ink compositions 
according to the present invention each preferably 
conLaiu 3 Lo 10^ by weight, more preferably 3 to 7% by 
weight, of 1,2 -pent anediol. When the 1,2-alkancdiol is 
1,2-hexttnediol, the Ink compositions according to the 
present invention each preferably contain 1 to by 
weiyhL, more preferably 3 to 5% by weight, ot lf2« 
hexanediol. when the 1,2-alkancdiol Lb 1 ,2-heptanediol, 
the ink composition preferably contains 0.5 to 3% by 
weight, more preferably 1 to 2% by weight, of lf2- 
heptanediolo 

In the second and third aspects of Uhe present 
invention, thft ink compositions preferably contain, as 
the 1/2-alkanediol, 1 to 6% by weight o£ 1 ,2°hexanediol» 

Col nrant 

In the ink uumpusitions according to the second and 
third aspects of the present invention, a pigment is 
used as the colorant « in the present invention, any 
pigment may be selected so far as the pigment is 
disperslble in the inle composition with the aid of a 
dicporsant 

in the a^ctonri anrl third a&peots of the present 
invention, the pigment may be the same <afi> that described 
above In connection with the first aspect of the present 



'0l?12^Jia(i) 1615*4^ ©g::^ACAS,HY^ 3B|:EY0WA FATBHT, ?KY 8: 579 P. 36 

27 

InvenLioa* 

In the second and third aspects of the presenL 
Invention f the particle diavnAtAr of the pigment is 
preferably not more than 0.2 |un, more preferably 0.05 to 
S 0.15 (UA* 

In the second and third aspects oL the present 
Invenf.ionr the content of the pigment is preferably 0.5 
to 15% by welqht, more preferably 0.75 to 10% by weight, 
based on the total amount of the ink compoeition. 
10 Dlspegsant 

In the occond and third aspects of the present 
Invention, the pigment is dispArR*^ in the ink 
^ , compocitiono with the aid of a dispersant for dispersing 

p a pigment. 

P 15 According to a preferred embodlmeiiL of the present 

invention^ the pigment is preferably added, to ink, as a 
pigment dispersion p£Odu(;ed by dispersing the pigment In 
an aqueous medium with the aid o£ a diepereant. 
Il"" In the second and third aspects of the present 

U 20 invention, the dispersant may bo the same as that 

|U described above in connection with the first aspect or 

H "the present invention, 

i'^ won ionic surfagtanr. 

In the second and third aspects of the present 
25 invention, the Ink rompositions preferably further 
contain a nonionic surfactant- Nonionlc &u££aL:tauLs 
usable herein arft the same as those described above in 
connection with the first aspecL of the present 
Invention. 

30 Tlifi ttjuouut of the nonionic surfactant added is 

preferably in the range of about 0.1 to 5% by weight, 
more preferably In the range ot ahont n..s to 2% by 

weight, based on aach o£ the' ink compositions, 
water an d other 1 ngrp*rii c»n-hfi 
35 In the second and third aspecLs o£ LUe pjesent 

invention, the ink rinmpoRi tinnf^ comprise water- as a main 
solvent. Water la preferably pure water obtained by ion 
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exchange, ultraf lltra-tlon, reverse osmoalsr distillation 
or the Ilkft^ or ultrapure water. Further, water, which 
has been sterilized by ultravioleL Irradiation or by 
addition ot hydv-o^An peroxide^ is preferred because, 
5 when the ink composition is stored for a long period of 
tlTn(%, it can prevent the growth of mold, bacteria or the 
like. 

In the second and third aspects of the present 
invention, the Ink compositions may turthftr contain, in 
10 addition to water, a vater-soluble organic solvent as 
the solvent frow thP. viewpoint of regulating the 
moisture retaining property of ink or imparting 
penetration to ink- 

In the present invention, the water-soluble 
3 IS organic solvent for regulating the moisture retaining 

3 property of ink is added as a humectant or a drying 
I accelerator to the ink compositions according to the 

4 present Invention. further,, the water-soluble organic: 
solvent for imparting penetration to ink is added as a 

j,^ " 20 penetration accelerator to the ink r.nmposition of the 

rU proocnt invention. 

j'3 Specific examples of water-soluble organ in 

.2 BOlvente for regulating the moisture retaining property 

hi ot ink includes monohydric alcohol snrh as methanol, 

25 ethanol, n-propanol, iso-proptiaol, n-butanol# sec- 
bntanol, tert-butanol^ iso-butanol, and n-pentanol? 
polyhydric aluuhols, such as glycerin^, ethylene glycol, 
diethylene glycol, triethylenc glycol, polyethylene 
glycol r propylene glycol, butylene glycol, dipropylene 
30 glycol, polypropylene glycol, thiodiglycol, hexylene 
glycol, 1,3-propanediol, 1,4-butanedioi , i ,5-pfintanttdiol, 
1 ^ 6-hexancdiol ^ 1,2, 6-hexanetriol # and pentaerythr itol ; 
2-pyrrnl iHon«^ N-methyl-2-pyrrolidone, ureai, thiourea, 
ethyleneuz-ea, and 1 , 3-Uiiiiethyl-2-ijttidazolidinone • 
3S In the second and third aepeote of the present 

invention, the water-soluble organic solvent for 
regulating the moisture retaining property of ink may bo 
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added a hximectant t;he ink ccmpogition according t:o 
^he present inveuLlon. in the present invenr.1nn, the 
humect ant is mainly used for suppressing drying of ink 
to prevent tfte solidification of ink at ejection nozzles 
of an ink jet recording apparatui^o Sumectanrs usable in 
the present invention include, in addition to the above- 
described water»60luble ox'yaaiu solvents for example, 
lactams such as c caprolactam^ solid glycerins such as 
trimethylolpropane and trlmethyloletnane, and 
saccharides such as maltitol, sorbitol, gluconolactone^ 
and maltose. 

Preferred water-soluble organic solvents for 
imparting penetration to ink^ that is, penetrating 
agents include glycol monoethersa 

Tn the second and third aspects of the present 
invention, glycol monoethers usable herein are those 
described above in connAction ii^ith the first aspect of 
the pxeeent invention « 

In the second and third aspects of the present 
Invention, the combined use of the i,2-alkanediol »nd 
the glycol SK&onoethez: can impart the sa^e level of 
peneuration to the ink compositions by the addition of 
the l,2-»alkanediol in a emallcr amount as compared with 
Lhti use of rhe l#2--alXanediol alone. Further the 
deposition of ink onto ejection nozzles caused by the 
addition of the l,2-al icanRd.lol can be effectively 
prevented by using the glycol monoeLhex: in combination 
with the l,2«»alkanediol. By virtue of thio in 
combination with the ufXect of reducing the amount o£ 
the l,3»alkanediol added, ink compocitions having high 
printiacj stability can be provided. 

in the present invention # when the ink compositions 
further contain the glycol monoether^ thp. amount of 
glycol monocthcr added is preferably in the rant/e of 
0.25 to 10% by weight based on the ink composition. When 
the amount of the glycol monoether added is in the above 
defined range, the r^omhined use of the glycol monoether 
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and the 1 ,2-alkanedlol can provide satisfactory 
pene'^rar.lnn. Further r the glycol monoether, together 
with other additives, can ^equlate the viscosity of Inlc 
to a value suitable for printing- 

The £dLio (weight ratio) of the glycol monoethftr to 
the l,3»alkanediol is preferably in the range of 1 s 5 
to 5 f 1# more preferably in th« rangR of 1 i 2 to 2 ; 1. 
A weight ratio of the glycol monoether Lo the 1^2- 
alkanediol in the above defined r^ngp. is advantageous 
from the viewpoint of reducing the amount u£ the 1^2^ 
alkanediol added. 

The water-soluble organic solvent has been 
described above in terms of organic solvents for 
regulatinq the moisture retaining property and organic! 
solvents for imparting the pcnetrationo However , it 
^should be noted that organic solvents mentioned above as 
regulating the moisture retaining property sometimes 
£unction also to Impart penetration to the inkr and 
orgsinic solvents mentioned above as imparting 
penetration sometimes function also as the humect ant. 

The ink compositions according to the se^*uud and 
third aspects of the prp.fiRnt invention may further 
contain a surfactant from the viewpoint of attaining 
promoted penetration and reliable ejection and yielding 
good images » Surfactants u£ this type include^ in 
addition to the above-described nonionic surfactants , 
for example 1^ anionic surfactants « such as BOdium 
dodeeylbenzenesulf onate, sodi\im laurylate, and an 
ammonium salt of polyoxyethylene alkyJ eth«r sulfates, 
cat ionic surfactants^ and amphoteric surfactants. They 
may be used alone or in combination of two or more. 

The surface tension of the ink compositions 
according to the present invention is in the range of 
about 20 to 50 mN/m, preferably in the xaiige of about 25 
to AO mN/m. 

The ink compositions according to the second and 
third aspects of the present invention may further 
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contain other optional ingredients. Examples of otber 
opxlonal ingredienr.R usable herein include nozzle 
clogging preventives f preservar Ives , 

antioxidants /ultravi o1 «t. absorbers t electric 

5 conductivity adjusters, pH ddjustors, solubilizers, 
viscosity modifiers^ and oxygen absorbers. 

Examples o£ preservatives Include sodinra benzoate, 
pentachlorophenol oodium, 2-pyridinethiol-^l^xide sodium, 
sodium sorbarer sodium debydrnacptate/ and 1,2«- 
10 dibcnzothia2olin-*3-one (Froxel CRL, Pxuxel BDN, Proxel 
GXLir proxel XL-"2f and Provftl TW^ manufactured by ICI). 

SxQsiples of pn adjustors/ solubill2:exi^tf or 
antioxidants Inr^lude; amines, such as diethanolamine. 



□ triethanol amine, propanol amine, and morphollne, and 
15 modification products thereof^ inorganic salts, such as 

3 pcytaaaium hydroxide, sodium hydroxide, and 1 it.hintn 

□ hydroxide; ammonium hydroxide i quaternary ammonium 
% hydroxides, sucn as renramethyiammonium; salts of 

carbonic acid, such ae potassium carbonate, sodium 
20 ucLLbonate, and lithium carbonate? salts of phosphoric 
acid, Buch as potacoium phosphate, sodium phosphate, and 

i.Ii 

C| lithium phosphate? N-methyl-2-pyrrnXidone; urea 

p compounds, such as urea, thiourea, and tetrameUiylureci; 

5* allophanatesp such allophanate and methyl 

25 allophanate; biurets^ £>uch as biurets dlme'Chylbiuret/ 

and tetramethylbiuret- and L-ascorbic acid and salts 

thereof « 

Further, in the present invention, a single type 
of other optioiml ingredient: may be selected from the 

30 above groups of other optional ingredients, or 
alternatively, a plurality nt types of other optional 
ingredients may be selected from the above gruups of 
other optional ingredients and used in combination p 

In. the present invention, Lhe emiuuiitss of all "Ctie 

35 ingredients of the ink composition are preferably 
selected so that the viscosity ol the ink composlclon is 
not more than 10 mPa.e at 20^C. 
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The ink compositions accordiny tu the second and 
r.hird aspects of the present invention may be prepared 
by dispersing and mi;ilaq the above ingredients togecher 
by mftans of a conventional suitable method o A preferred 
5 method is as follo%tfs« A mixture or all t:he ingredien-cs 
except for the organic solvent and the volatile 
ingredient is mi^ed by means of a suitable dispergar.or,. 
for example, a ball mill, a roll mill, a sand mill^ an 
attriror, an agiraror mill/ a HftnRfihel mixer, a colloid 
10 mill, a jet mill, an angmill, oi. an ultrasonic 
homogenizer, to prepare a homogeneous composition, and 
the organic solvent and the volatile ingredienU «re 
added to the> homngp.neous composition. Thereafter, 
preferably, filtration undw reduced pressure or under 
15 applied pressure, for example, through a metallic filter 
or a membrane filrer, or centrifugation is carried out 
to remove coarse partidee and foreign matters 
4 T^egQydinCT merhod 

^ l^coording to the present invention, there is 

20 provided a recording method comprifting the step of 
jy depositing the ink composition onto a recording medium 

□ ro perform printing » Ji^cording methods using an ink 

composition include, for example, an ink jet recurdinq 
method, screen printing, recording methods with writing 
25 implemente , such as pesiiti, and other various printing 
methods , 

in a preferred (amliOdiiii«ut of the present lnven"eioa, 
there is provided an ink jet recording method comprising 
the steps oLi ejecting droplets of the ink composition 
30 according to the present invention; and depositing the 
droplets onto a recording medinin to perform printing- 

In the present invention, any system mdy be used in 
the ink jet recording mothod so far ao the ink 
composition is ejected as droplets Lljjtuugh fine nozzles 
jih and the ink droplets are deposited onto a recording 
medium- Examples o£ ssuch systems include a method 
whArc^in an ink jet head having a mechanism utilising the 
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response of an electrostiriceive element is used, that: is, 
a method wherein pressure and printing information 
signals are simultaneously added to liquid ink by means 
of an electrostrictive element to cause mechanical 
S deformation whieh eject© ink droplets to form an images, 
a method wherein thermal energy Is applied to rapidly 
expand the volume of liquid Lnha a method wherein static 
electricity-driven ejection is used, and a method 
wherein pressure is applied to liquid ink by means of a 
10 small pump and the nozzles are mechanically vibrated^ 
for example f by means ol <i ciysLcil vibxdtu^, Lu luLcibly 
eject ink droplets- 

Aocordinq to the present invenrion,; in the above 
various ink jet recording methods printing can be 
i;3 15 carried out at a relatively low ink ejection speed or 

''i not more than 10 m/sec, and the use of the ink 

O composition according to the present invention can 

prevent the deposition of ink onto ejection nozzles and 
can realize stable ink jet record ing- 
20 According to a more preferred embodiment of the 

present invention^ th« ink jp.t recording method 
according to the present invention is preferably such 
that an inlc jAt head is used wherein ink droplets are 
1"^ formed by mechanical deformation using an 

25 electrostrictive element. 

Further, according to the present invention , there 
is provided a record produced by the above recording 
methods 

30 [EXAMPLES] 

The following examples further illustrate the 
present invention, but should not be construed as 
limiting the sscupe uL the present invention. 

35 ink compositions Al to All were prepared as follows. 

3jGLfeL.compositlon i»JL 

C.I- Direct Black 32 (6 g) as a black dye^ lo g o£ 
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glycerin, 5 g of diethylene glycol, 1 g of diethylene 
glycol aonomathyl ether. S g of 1,2-pentanediol, 0.1 g 
of potaBSiuin hydroxide as a pH adiuator, dud 0,5 y of 
aminomethylpropanol were mixed together. Ultrapura water 
b was added to the taixture to bring the total amount of 
the mixture to 100 go Thus, a mixed aolution wae 
prepared. This mixed solution was Ktirr«ri tor A hr, and 
filtered through a membrane filter with a pore diameter 
of about 1.2 |un (manufactured by Hihon Millipore, Ltd-) 
10 tu p&epajce an Ink composition Al. 

C.I. Direct Blue 86 (3 g) as a cyan dye. 5 y of 
glycerin, 10 g of tricthylcnc glycol, 3 g of diethylene 
i;i glycol monoethyl ether, a g of l„2-pentanediol, and 0.1 

j:3 15 g of potassium hydroxide ae a pH adjuster were mixed 

11 together. Ultrapure water was added to the mixture to 

b bring the total amount of the mixture to 100 g. Thue, a 

miKed solution was prepared. This mixed solution was 
stirred for 2 hr, and filtered through a membrane filter 
20 with a pore diameter of about 1.2 im (manufactured by 
Nihon Millipoiw, Ltd.) to prepare an Ink composition A2. 
Tfilf f?«Mnpr>sitlQn Al 

C.I. PiqaieiiU Yellow 74 (100 y) as a yellow piyment, 
ISO g of Joneryl J-62 (manufactured by Johnson Polymer 
23 corp.) as a water-soluble resin dispersant, « q of 
potaeeium hydroxide, and 2S0 g of water were mixed 
together. The mixture was dispersed in a ball mill using 
zirconia beads for 10 hr. The stock dispersion thus 
obtained was filtered through a tn«mhcfln« filtftr with a 
30 pore diameter of about 8 m (inanufactured by Nihon 
Miiliporo, Ltd.) to resmove coarse particles. The 
filLrate was diluted with watet to briny the 
concentration of the pigment to 10% by weight. Thus, a 
yellow piqmenr dispersion A3 was prepared. 
35 The yellow pigment dicpcrsion A3 (30 g), 15 g of 

glycerin, 1.5 g of ethylene glycol aonobutyl ether, and 
4 g of 1,2-pentanediol were mixed together. Ultrapure 
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wat»r was «rirtfld to the aixtare to bring ttoe total aiauunt 
of the m±3cttti« Lo 100 g. Th«s, a mixed eolution was 
prepared. The mixed solution was then adjusted to pH 9^5 
iiy Che addition of crie-cbanolaminc ae a pH adjusfeor- The 
5 mixed eolution was then stirr«ri tor 2 hr, and was 
filtered through a membidiie filter with a pore diameter 
of about 1.2 fua (manufactured by Wihon Millipore, Ltd-)- 
Thiifl, an ink composition A3 was prepared. 
;i;nlc eompegltion M 
10 C..T. Pigment Blue 15 (100 g) as a cyan piqmeiiL^ lOO 

g of Joncryl J-62 (manufactured by Johnson polymer 
Corp.) as a wat«r=soluble resin dlspersant, 4.5 y of 
,^ potassium hydroxide, and 250 g of water wore mixed 

p together. The mixture was dispersed in a bail mill using 

P lb zirconia beads for lO hr. The stock dispersion thus 

'i obtained was filtered through a mcmbran« filter with a 

□ pore diam«=»t:flr of about 8 m (manufactured by Wihon 

'J Millipore^ I-tdo) to remove coarse partirlftfs- The 



" fil-crate was diluted with water to bring the 

U 20 concentration of the pigment to 10% by weight. l?hus^ a 

lU nyan pigment dispersion was prepared.* 

She cyan pigment dispersion M (30 g), 10 g of 
p glycerin r S g of diethylene glycol, 2 g of rriethylene 

ji glycol monoethyl ether, and 3 g of l^a-heaeanediol were 

as mixed together- ni trapure water was added zo the mixture 
to biixiy Lhe total amount of the mixture to 100 g« ^Dhue^^ 
a mixed solution was prepared. The mixed solution was 
-Chen adjusted to 9-5 by the addition of 

tricthanolamine as a pH adjuster. This mixed solntion 
30 was stirred for 2 hr, and was then filtered Lhiuugh a 
membrane lilLer with a pore diameter of about 1,2 \m 
(manufactured by Nihon Millipore, Ltd.). Thus^ an ink 
cumpudltlon A4 was prepared. 
Tr\}e r^Qwpnsltion A5 
35 Color Black S 170 (manufactured by Degusoa) (LOO g)^ 

which is carbon black as a hlank pigments 150 g of 
Joncryl J«62 (mauuIacLured by Johnson Polymer Corp») as 
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a watsr-Boluble resin diep«rsant, 6 g o£ potassium 
Hydroxide, and 250 g of waLe^. ware mixed together. •The 
mixture wae dispersed in a ball mill nslng zirconla 
beads for 10 nr. The sUuck dispereion thus obtained wac 
5 filtered through a membrane filter with a r"^« diameter 
of about 9 nm (mamif actured by Nihon Millipore, Ltd.) Lo 
remove coarse particles. The filtrate was diluted with 
water to bring the conr.«ntration of the pigment to 10% 
by weight. Thus, a black pigment dispcreion liS wae 

10 prepared. 

The black pigment dispersion A5 (50 g), 8 g of 
glycerin, 6 g of triethylene glycol, 2 g of dierhylene 
glycol monobutyl ether as a glycol monoether, and 2 g of 
1,2-hcxancdiol were mixed together- Ultrapurft water was 
15 added to the mixture to bring the total amuunt of the 
mixture to 100 g. Thue, a mixed solution was prepared. 
i,3 The mixed solution was then adjusted to pH 9.5 by the 

::i addition of triethanolomine as a pH adjuster. This mixed 

Y solution was stirred tor 2 hr, and was then filL«ied 

through a membrane filter with a pore diameter of about 
1.2 (im (manufactured by Mihon Millipore, Ltd.). Thus, an 
'Q ink composition A5 was prepared. 

□ ffoniposition ^ 

C.I. Direct Black 32 (6 g) as a black dye, 10 g of 
25 glycerin, 5 g of diethylone glycol, 1 g of diethyl ftne 
glycol monomethyl ether. 4 g of 1,2-peiitanediol, 1.5 g 
of Nissan Nonion NS-230 (manufactured by Nippnn nils & 
Pats CO., Ltd.) as a nonlonic surfactant, 0.1 g of 
potassium hydroxide ac a pH adjuster . and 0.5 g of 
30 aminomethylpropanol were mixed together. Ultrapure water 
was added to the mixture to bring the total amount of 
the mixture to 100 g. Thus, a s>i«ed solution was 
prepared. This mlKed solution was etirred for 2 hr, and 
fiilfeerod through a membrane filt«r with a pore diameter 
35 of about 1.2 |im (manutactured by wihon Milllpore, Ltd.) 
to prepare an ink composition A6. 
intf ffnmpns Irion A2 
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c.i. Direct Blue 86 (3 q) as a cyan dye, 5 g of 
qlyueria, 10 g of triethylene glycol, 2 g of diethylene 
glycol juonoethyl ot-.hftr, 2 g ot 1 , 2-pentanedlol , 1 q ol 
Sur£ynol 440 (manufactured by Air Products and cb«flnieals, 
inc.) as an acetylene glynol .surfactant, and 0,1 g of 
porasBium hydiOAxde as a pH adjuster were mixed together. 
Ultrapure water was added to the mixture to bring the 
total amount of the mixtur-e Lo 100 g. Thus, a mixed 
solution was prepared. This mixed solution was stirred 
for 2 hr, and was tiitered through a membrane lilter 
with a pore diameter of about 1.2 (un (manufactured by 
Nihon Millipore, Ltrt.) to prepare an ink composiuioii A7. 

Tpik «oinposii:ion AO 

O Bonjet Black cw-l (manutactured by urient chemical 

J3 13 industries, LLdo) (10 g), that is, a carbon block, as a 

black pigment, which has been treated tor introducing a 
functional group into the surface of the pigment and 
then diapcrood, 5 g of glycerin, 10 g of triRthylene 
glycol, 2 g of diethylene glycol monoeLhyl ether, 2 g of 
1;;^ 20 1,2-pentanediol, 1 g of Surfynol 440 (manufactured by 

Air products and un^aicals, inc.) as an ai;«Lylene qlycol 
h surfactant, and 0,5 g of triethanolamine as a pH 

p adjuster were mixed together, ultrapure wdter was added 

to the mixture to bring the total amount of the miarture 
25 to 100 g. ThxLs, a mixed solution was prepared. This 
mixed solution was stirred for 2 hr, and was filtered 
through a membrane filter with a pore diameter o£ about 
1.2 m (manuiactured by Hlhon Miiiipore, itd.) to 
prepare an ink composition A8. 
30 inTc eomposttlon^ 

C.I, Pigment Blue 15 (100 g) as a cyan pigment, 100 
g of Jonnryl J-62 (manufactured by Johnson Polymer 
Corp.) as a water-soluble resin diaperaant, 4,5 g of 
potassium hydrmrid«, and 250 g ot water were mixed 
35 toqether. The mixture was dispersed in a ball mill using 
zirconia beads for 10 hr. The stock dispersion thus 
obtained was filtered through a membrane filter with a 
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pore diameter o£ about 8 m (manufactusrod by HiHon 
Millipore, Ltd.) to remove coarse particles. The 
filtrate was diluted with waiter to brin^ th« 
concentration o£ the pigment to 10% by weight. Thus, a 
oyatt pigioent disp«raion A9 was prepared. 

The cyan pigment dispcreion A9 {30 g), 10 g ot 
glycerin, 5 g of diethyl «ne glycol, 2, g of triethylene 
glycol monoethyl ether, 2 g of 1,2-hexanediol, and 1 g 
o£ surfynol 440 <nvanuf actur«d by Air Products and 
Chemicals, inc.) as aa acetylene glycol surfactant were 
mixed together. Ultrapure water wais added to the mixture 
to bring the total amount o£ the mixture to 100 g. Thus, 
A mixed solution was prepared. -The mixed solution «as 
thon adjusted to pH 9,5 by Lhe addition of 
" IS triethanolamine as « pH adjuetor. This mi^ed solxitton 

was stirrRri for 2 hr, and was then XilLered through a 
■3 membrane filter with a pore diameter of about 1-2 

(manufactured by Mihon Millipore, Ltd.). Thus, an ink 
composition A9 was prepared. 

An mic composition &10 was prepared in the same 
manner as uecd in the preparation ot the ink composition 
Al, except that 6 q ol l,2-hexanediol was added instead 
of 1 g of diethylene glycol monoiaethyl ether and 3 g of 
25 1 , 2-penetanediol . 

Jn\t fsompoflition AAX 

An ink composition All was prep^fed in the same 
manner- as used in the preparation of the ink composition 
AS, except that 7 g of 1 , 2=hexanediol was added instead 
30 of 2 g of dieUhylene glycol monobutyl ether and 2 g of 
1 , 2-hexanodiol ~ 

Egaluationi t^str A 

Each of the ink compositions Al to All was printed 
by means oi a piezoelectric on-demand ink jet recording 
33 apparatus MJ-930C manufactured by Seiko ^pson 
corporation on a neutral plain paper xerox-P 
manufactured by Fuji Xerox Co., Ltd. 
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She printR thus obtained for each of the ink 
compositions were inspected for print quality, dropouts 
of print dots, ink droplftt.fi i:rajectory direct ioimlity 

problem and the like. 
5 hs a result, for all the ink compositions, the 

print quality on the recording paper was good. 

FOA the ink compositions Al to AS, print disorders, 
such as dropouts of print dots and ink droplets 
trajectory directionality problem, did not occur *ven in 
10 continuous printing of 300 pages. 

on the other hand, for the ink compositions MO and 
All ae comparative ink eoapositionj?, the print quality 
j,^ was the same as that for the ink compositions Al to A9. 

O in the case of continuous printing, although printing of 

|;3 IS about 100 pages caused no problem, increaeing the number 

is of print pages gradually led to tho occurrence of an Ink 

i:i droplets trajftctory directionality ptoblem and this made 

it impossible to stably carry out printing of 300 pages. 
'f por thft ink Jet recording apparatus Lii which the ink 

^ 20 droplets trajectory directionality problem occurred, 

ejection nozzles were observed under a microscope. As a 
^ result, the deposition of ink was found around the 

d noazles. Shis suggests that the deposition of ink caused 

I* the ink droplets trajectory directionality problem- 

AnK compositions Bl to B8 were prepared as follows. 

fi.T. Pigment Yellow 79 (100 g) as a yellow pigment, 
150 g of joncryl J-62 (monufaetured by Johnson Polymer 

30 corp.) as a water-snlnhle resin dlspersant, 6 g o£ 
potassium hyd£oxide, and 250 g of wator were mixed 
together. Ih© mixture was dispersed in a ball mill using 
Zirconla beads for lO hr. The stock dispersion thus 
obtained was filtered through a membrane filter with a 

35 pore diameter ot about 8 m (manufactured by Nihon 
Millipore, Ltd.) to remove coarse particles. The 
filtrate was diluted with water to bring the 
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concentration of th« pignient to 10% by «eiqhL. Thus, a 
yellow pigmem: dispersion Bl was prepared. 

The yellow pigment rtiapersion Bl (30 g). IS g of 
glycerin, 10 g ol i,2-pentanediol, and 1 g of olfine E 
5 1010 were mixed together. Oltrapiire water was added to 
the mixture ro bring the toual amoiant of the ml^ure to 
100 q. Thus, a mixed solution was prepared. The mixed 
solution was then adjusted to pH 9-5 by the addition of 
trieth«aolamine as a pll adjuotor. The mixed solution was 
10 stirred for 2 hr, «nd was then filtered through a 
membrane filter with u pore diameter of about 1.2 
(manufactured by Mihon Miiiipore, Ltd.). Thus, an xnk 
[i composition Bl was prepared. 

^■3 15 r.T. Pigment Blue 13 s 3 (100 ^) as a cyan pigment, 

100 g of Joncryl J-62 (manufactured by Johnson Polymer 
Corp.) as a water-soluble resin dispersant, 4.5 g of 
potassium hydroxide, and 250 g of water wer« mixed 
togAthAr. The mixture was dispersed in a ball mill usxng 
zUuunia beadB for 10 hr. The stock dispersion thus 
obtained was filtered through a membrane lilLer with a 
pore diameter of about 8 (manufactured by HU^on 

Millipore. Ltd.) to rpmove coarse particles. The 
filtrate was diluted with water to bring the 
concontration of the pigment to 10* by weight. Thus, a 
cyan pigment dispersion B2 was prepared. 

The cyan pigment dispersion B2 (30 g) > 10 g of 
glycerin, 5 g of diethyl«iie glycol, 1 g of 1'2- 
hexanediol, and 1 g of Olfine STG were mixed together. 
30 Ultrapure water was added to the mixture to briag the 
i:otal amount of the mixture to 100 g. Thus, a mixed 
solution was prepared. The mixed solution was then 
adjusted to PH 9.5 by the addition of triethanolamine aa 
a pH adjttBtor. This mixnd solution was Stirred for 2 hr, 
3S and was then filtered through a membrane filter with a 
pore diameter of about 1.2 ^m (manufactured by Wition 
Millipore, Ltd.). Thus, an ink composition B2 was 
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prepared . 

jjiW eoinp osi-t 3LQn 

C.I. Pigment Blue 15 t 3 (100 g) as « cyan pigment. 
100 g o« Jonnryl J-62 (manufactured by Johnson rdymer 
S Corp.) as a water-soluble resin dispersant, 4.5 g of 
potassium hydroxide, and 250 q ol water were mixed 
together o The misture was dispersed in a ball mill «Ring 
aixconia beads for 10 hr. The Stock dispersion thus 
obtained was filtered through a membrane filter with a 
10 pore diameter of about 8 pm (manufactured by Mlhon 
Milllpore, Ltd.) to remuve coarse particles. The 
filtrate was diluted with water to bring the 
concentration of the pigment to 10% by weight. a?huo, a 
cyan pigment dispcroion B3 was prepared. 
15 (The cyan pigment dispersion B3 (30 g), 10 g of 

- qlycerin, 5 g of diethylene glycol, 6 g of 1,2- 

hexanediol, and 1 g ot niflne m 1010 were mixed together. 
Ultrapure water was added to the miacture to bring the 
]f total amount of the mixture to 100 g. Thus, a mixed 

i-^ 20 solution was prepared. The mixed solution was then 

[y adjusted to pH 9.5 by the addition of triethaaolamine «as 

l;:! a pH adjuster. This mixed solution was stirred for 2 hr, 

and was then filtered through a membrane filter with a 
pore diameter of about 1.2 m (manufactured by Hihon 
25 Millipore, Ltd.). Thus, an ink composition B3 was 
prepared . 

TJflF eemposltion B4 

A yellow pigment dispersion B4 was preparea in the 
simv manner as used in the preparation of the ink 
30 composition Bl, except that C.I. Pigment Yellow 128 was 
used as the pigment instead of C.I. Pigment Xellow 74. 

The yellow pigment dispersion B4 (30 g), 13 g of 
glynftrin, 3 g Of 1.2 -hexanediol, and 1 g of Olfine B 
1010 were mixed together. ultrapure wat«r was added to 
35 the mixture to bring the total amount of the miscture to 
100 g. Thus, a mixed solution was prepared. Th« mixed 
solution was then adjusted to pH S.5 by the addition of 
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tii^Lhanolaml^e aa a pB adj«Bi:or. The «.ixed solution wa8 
Btlrred for 2 hr, and was then filtexea through a 
membrane filter with a p«£e diameter of about 1.2 
(manufactured by Hihon Millipore, r.td.). rms, an xnk 
composition B4 was prepared. 
Tnlc gftwipanil-.ion B5 

A magftnta pi^ent dispersion B5 v^as prepared a.n the 
same manner as uaed in the preparation of the inlc 
composition Bl, ejrrftpr that CI. Pigment Red 122 was 
used a» the pigment instead of CJ. Pigment Yellow V4- 

•Ehe magenta pigment dispersion B5 (30 q), 15 g <>£ 
glycerin, 0.5 g of 1,2-heptanediol, and 1 g of olfine E 
H 1010 wore mixed together. Ultrapure water was added to 

^■3 thP. mixture to - bring the Lotal amount of the mixture to 

i'l 15 100 g. Thus, a mixed solution was prepared. The mixed 

a solution was then adjusted to pH 9.5 by the addition of 

^'3 triethanolamine ao a pH adjuster. The mixftd solution was 

stirred tor 2 hr, and was then filtered through a 
membrane rilter with a pore diameter of about J -2 ^.m 
(manufactured by Wihon Millipore, Ltd.). Thus, an ink 
compositlun B5 -wae prepared. 

^'3 A yellow pigment dispersion B6 was prepared In the 

same manner as used in the preparation o£ the ink 

25 composition B4. 

The yellow pigment dispersion B6 (30 g), 15 g ol 
glynerln, 3 g of 1 ,2-Ue*anediol, 0.5 g of Olfinc E 1010, 
and 0.0 g of Olfinc STG were mixed together. Ultrapure 
water was added to the mixture to biing the total amount 

30 oX the mixture to 100 g. Thus, a mixed soluti/^n was 
prepared- The mixed solution was then adJuBLed to pH 9.5 
by the addition of triethanolamine ae a pH adjuster. The 
mixed solution was stirred for 2 hr, and was then 
filtered thiuuyh a membrane filter with a pore diameter 

33 ul about 1.2 |*m (manufactured by Mihon Millipore, Ltri.)- 
Thus, an ink composition B6 was prepared. 
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A yellow pigment diepcrjsioa B7 was prepared In the 
Bamc manner as used in t.he preparation o£ the ink 

compos icion B3.< 

The yellow pigment rtispersion B7 (30 g), 10 g of 
5 glycerin. S g of Liiethylene glycol monobutyl ether, and 
1 g of Olfine E 1010 were mivftd together o Ultrapure 
water was added to the mixture Lu bring the total amount 
or the mixture to 100 g. Thus, a mixed solution was 
prepared. The mived solution was then adiusted to pH 9.5 
10 by the addition of triethanolamine ae a pH adjuster- The 
mixed solution was stirred for 2 hr, and was then 
filtered thioagh a membrane filter with a pore diaaet«r 
I,* of about 1,2 im (manufactured by Nilion Miilipore, Ltd.). 

b Thus, an inK composition B7 was prepared. 

A yellow pigment dispersion B8 was prepared in the 



O same manner as uood in the preparation or rhe ink 

□ 



nnmpoaition B4. 

The yellow pigment dispersion «8 (30 g), 15 g of 
U 20 glycerin, b g of triethylene glycol monobutyl ether, and 

rU 1 g of Olfinc B 1010 were mixed together. Ultrapure 

Fi water was added t-.o the mixture to biing the total amount 

li of the mixture to 100 g. Thus, a mixed solution was 

prepared. The mixed solution was then adIusLed to pH 9.5 
25 by the addlLion of triethanolamine ao a pB adjuster . The 
mixed solution was stirred for 2 hr, and was Lhen 
filtered tluuugh a membrane filter with a por© diameter 
of about 1.2 tiBi (manufactured by Mihon Millipore, r.td.). 
Thus, an inK composition B8 was prepared. 

For each of the ink compositions Bl to B8, a 
pattern having a rowbi nation of grapnics and texts was 
oontinuouHly printed by means of a piegoelectric on- 
35 demand ink jet print.«^ MJ-930C manufactured by Seiko 
Epson CorpoxdLion. In this case, the number of prints 
produced, until an Ink droplets trajectory 
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directional ity probiMi occurred^ was counted. The 
results were evaluated according to the following 
criteria , 

h plalu ycipu^ Xtsio^-P ioanuracLured by Fuji xerox 
5 Co., Ltd- was used as a printing paper in th© tost. 

AAs lya average nuiober of prints produced in 
continuous printing of not leee than 300 

Ag An average number of prinrs produced in 
continuous printing of not less than 100 and less than 
10 300 

Bs average nuznber of prints produced in 

continuous printing of not less than 50 and 1ms than 
100 

13 Cs An average number of prints produced in 

£3 15 continuous printing of less rhan 50 

ij Sv^Lbiation test S2« RecQvejgag^gQWL-GXoAai^ 

□ Kach of the inic compositions Bl to aS was filled 

into the head of the printer MJ-930Cp and ejection of 
ink through all nozzles was confirmed « The printer was 
l& 20 then allowed to stand without capping in an environment 

of 25"C for one year- After the standing, cleaning 
operation was carried out until all the nossles could 
p nornially ajftct thfi ink. Tbft nnroher of cleaning 

H operations necessary for return to normal ejection of 

25 ink through all the noszles was evaluated according to 
Lbe lullowiuq criteria o 

As Two or less cleaning operations 
Ds Three or four cleaning operations 
Cs Five or more cleaning operations 
30 The results were as summarized in Table i. 

geat C 

Pr^paraflnn of d.lspergants 

Dispersants a to y tor dispersing pigments were 
prepared according to the procedure describc>d in 
35 Japanese Patent Laid-open No- 269418/1999. Specif IcallYr 
these dispersants were prepared as follows. 
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ri'n^^} r97/iR/y55 block copjxLsane?: 

At. the outset, the following ingr^dlRnts were 
provided and a tudicromoAOfaet: a was prepared as follows. 



5 



3ngrcdicntB Weight, g 

Methanol 233.4 



Portion If isopropanol "0-3 

Msthaorylic acid monomer 238.1 

Portion 2: Methanol -^^-^ 

iBopropyl-bis (borondiohloromothyl- 0 . 143 
glyoximate) cobalt (III) salt 
_ , 2#2'-Azobis(2,2«' 

Portlou 3« dimethylvalcronitrilc) {Vaao 6.52 
(trademark^ manufactured by DuPont) ] 

iicerane B7u2 



□ 

o 

□ The mixture of the portion 1 was charged into a 2- 
j:^ liter flask equipped with a thenaometer ^ ct stirrer^ a 
'J dropping funnel, a reflux condenser^ and means for 
'3 10 maintaining a nitrogen blanket for covering reactants.> 

The mixture was heeted to the reflux temperature, and 
w;iR r^flnxftri for about 20 min. The portions 2 and 3 were 
simultaneously added to the reaction mixture while 
maintaining thft tewnpftratnrft of the reaction mixture at 
jii 15 the refluac tejaperature o In this case, the portion 2 was 

added over a period of 4 hr, and the portion 3 was added 
over a period of ^o5 hr. The reflux was uontinued for 
additional 2 hr, and the solution was th^n cooled to 
room temperature to prepare a roacromonomer solution ao 
20 ' next, the macromonomer a and, in addition, the 

following ingredients were provided, and a disperse nt a. 
was prepared according to the following procedure- 



□ 

•J 



porcipn 


las 


nacromonomer a 
2-Pyrrolidone 


152-4 
40.0 


Portion 


2ai 


T.upersol 11 (t-butyl peroxypivalate 
(niiiuurttcLuxea by Elf ATOChesm Morth 

Ac6^on6 


0.G7 
10. 0 


Portion 


3a: 


l-Btttyletyran© 
Scyrene 


27.0 
Itf.O 


Portion 


4ai 


Lupersol 11 


2.67 
20.0 


Portion 


5ai 


Iiuporool 11 

Acetone 


0.67 
10.0 



□ mixture u£ Uhts puiLion la was charq^sd into a 



a 



SOO-mL flask ©quipped with a thermomotor ^ a stirrer 
dropping funnel, a reflux condenser, and means lui 
t3 maintaining a nitrogen blanket for covering reactants. 

s| The nilxrure was Headed to the reflux temperature^ and 

r . wao rofluxod for about 10 min. 5?he solution of the 

portion 2a was added tftereto- subsequently, the 
p 10 portions 3a and 4a were simultaneously added to the 

^4 reaction mixture whiift maintaining tnft tetnpftratiire of 

O the reaction mixture at the reflux temperature - in thia 

case, the portions 3a and 4a were added over a period of 
3 hr- The reaction mixture was refluxed for one hr. 
15 Thereafter^ the solution of the port.inn Sa waa add^d 
LheieLu, ttttd Lhe reaction mixture was then refluxed for 
additional one hr- The mixture was subjected to 
distillation until about 117 g of volatiles was 
recovered □ 2-Pyrrolidone (75-0 g) was then added thereto 
20 to prepare ^^^oO g of a ^loB^ polymer solution 

(disyersianL u) « 

p,-i,ffpffy;ffaT^t P" fityganft/methizX 

hi ock„gopQ,Hym0r 

25 The followinq inqredients were provided, and a 
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dlspersant p was prepared as follows. 



D 



Portion lb : 
Portion 2b s 
Portion 3b s 
Poz^ion 4b t 
Portion 5b s 



Haeromonomer a 
2-Pyrrolidone 

Iiupersol 11 
Acetone 

Styrene 

etyrene methacrylate 

Lupersol 11 
Aee^ono 

£iup€i.fisul 11 

Acetone 



152.4 
40.0 

10.0 

30,0 
35.0 

2.67 
20.0 

0.67 
10.0 



The procedure uaeri i?^ the preparation of the 

5 dispersanr a was repeated r except tnat the above 
portinnj? Ih to 5b were used. Thue,, 270 g of a flA.O* 

pulymer solution (dispersanr fi) was prepared. 

niepeygan-fc t-butylfitygeno/et]jp:cjnx?^QtJ>aorvli^ 
acid (27/18//55 wtft) random auuajJMXLtix. 
10 The following ingredients were provided/ and a 

dispereant v prepared follows . 



P 



Portion Ic : 

Portion 2c s 

fi^ortlon '^cz 

Portion 4c 9 
Person 5c s 



Xngredlents 
t-But yl etyreno 
styrene 

S2echdci.yllc ciuid 

2»Pyrrolidone 

isopropanol 

Lupersol 11 
Acetone 

t-Butylstyrene 
Styrene 

Methacrylic acid 

Lupersol II 
Acetone 

Lupersol 11 
Aootone 



Weighty q 

4-0 

5.2 

8.6 
40.0 
90.0 



0.67 
10.0 

21.0 
16.8 
46.2 

20.0 

0.6 V 
10,0 
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ThR procedure used in the preparation o£ the 
dispersant a was repeated, excepU that the above 
portions Ic to 5c were used. Thus, 205 g of a 43ft 
polymer solution (diBperBant y) was prepared. 

The dispersants a to Y ^^^^ obtained were used to 
prepare the following ink cojopOBitions. Cl to C8. 

Jnk fnnip nsitiQn CI 

CI. Pigment Yellow 74 (100 g) as a yellow pigment, 
ISO g of the dispsreant «, 6 g of potassium hydrnxidft, 
and 250 g of water were mixed together. a?he mixture wae 
dispersed in a ball mill using «1rcon1a beads for 10 hr. 
j,A XUe hLwcK diapers ion thus obtained was filtered through 

^ a Bieaibrane filter with a poro diameter of about 6 im 

j;; lb (manufactured by wihon Millipore, Ltd.) to remove uoaxse 

□ particles. The filtrate wae diluted with water to bring 

J3 the concentration of the pigment to 10% by weight. Thus, 

a yellow pigment diepereion Cl was prepared. 

•i-he yellow pigment dispersion Cl (30 g)/ 15 g ot 
glycerin, 10 g of 1,2-pontanediol, and 1 g of Olfine E 
1010 were mixed together, ultrapure water was added to 
H the mixture to bring the total amount of the mixture to 

O 100 g. Thus, a mixAtl fiolufcion was prepared. The mixed 

^"^ solution was then adjusted to pU 9.5 by the addition of 

25 triethanolamina as a pH adjuster. The mixed Rolntion was 
Btirred for 2 htt filtered through a 

membrane filter with a pore diameter of about 1.2 jor 
(manufactured by wihon Millipore, Ltd.). XhuS/ an ink 
compoeition cl was prepared. 

:iO Tnk nnmposition C2 

Cl. Pigment Blue 15 ; 3 (100 g) aa a cyan pigment, 
100 g of the disparsant a, 4.5 g of potassium hydroxide, 
and 2 SO g of wate* were miAed together. The mixture was 
dispersed in a hall mill using zirconia beads tor 10 hr. 

33 The BLock dispersion thus obtained was filtered through 
a membrane filter with a pore diameter of about 8 \aa 
(manufactured by Wihon Millipore, Ltd.) to remove coarse 
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particles o The filrrare was diluted with water to briug 
the concentration of the pigment to 10% by weight. Thus, 
a cyan pigment dispersion C2 was prepared. 

The cyan pigment dispersion C2 (30 g) , 10 g of 
glyfifirin, S g of diftthylenft glycol, 1 g of 1^2- 
hexanediol, and 1 g of 01 fine GTG were mixed together • 
Ultrapure water was added to the mixtnre to bring r.h« 
total amount of the mixture to 100 q. Thus, a mixed 
solution was prepared. Th® mixed solution was then 
adjusted to pB 9*5 by the addition of trlethanolamlne as 
a pH adjuster □ This mixed solution was stirred for 2 hr, 
and was then filtered through a monbrane filter with a 
pore diameter of about 1.2 f«a (manufactured by Hihon 
□ MUllporeir Ltdo)- Thus, an ink composition C2 was 

I 15 prepared. 

Tnk rjnffipnRitiQil-Ca 
1^3 Colo Pigment Blue 15 ; 3 (100 q) as a cyan pigment^ 

100 g of the diepcrcant ci, 4«5 g of potaccium hydroxide, 
and 250 g of waLe^: were mi^ed Lugether. The miALuce was 
dispersed in a ball mill using zirconia beads for 10 hr- 
The stock dispersion thus obtained was filtered through 
a membrane filter with a pore diameter of about 8 \m. 
i3 (manufactured by Nihon Millipore^ Ltd.) to remove coarse 

particles- The filtrate was diluted with water to bring 
25 the concentration of the pigment to 10% by weight • Thus, 
Q cyan pigment dispersion C3 was prepared. 

The cyan pigment dispersion C3 (jia g), 10 g ot 
glycerin, 5 g of diethylene glycol, 6 g of 1,2- 
hexanfi^diol, and 1 g of Olfinft K l.Oin w^rft jnix^d togftthfir. 
30 Ultrapure water was added to the mxAture Lo brixiy Lhe 
total amount of the mixture to 100 g. Thus, a mixed 
solution was prepared. The mixed solution was then 
adjusted to pll 9-5 by the addition of triethanolamine as 
a pH adjuster- This mixed solution was stirred tor 2 nr^ 
35 and was then filtered through a membrane filter with a 
pore diameter of about 1.2 \aa (manufactured by Mihon 
Millipore, Ltd.). Thus, an ink composition 03 was 
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Tnk composijfc±Qn-CA 

C.I. Pigment Yellow 128 (100 g) as a yellow pigment, 
l^in g of r.he dispersant p, 6 g of potassium hydioxide. 
5 and 250 g of water were mixed together. The mixture was 
dispersed in a ball mill using zirconia beads £u£ 10 hr. 
The stoclc dispersion th«o obtained waa filtered through 
a membrane filter with a porft diameter ot about 8 lUn 
(manufactured by Hihon Milliporc, Ltd.) to remove coarse 
10 particles. The filtrat** was diluted with water to bring 
lUv concentration of the pigment to 10% by weight. Thnsr 
a yellow pigment dispersion C4 was prepared. 

The yellow piqment dispersion C4 (30 g)* 15 g of 
p glycerin, 3 g of 1 , 2=hexanediol, and 1 g of Olfine E 

jig 15 1010 were mixed together, ultrapure water was added to 

O the mixture to bring the total amount of the miactnre to 

i 100 g. Thus, a mixed solution was pitspaired. The mixed 

solution was then adjusted to pH 9.5 by the addition of 
triethanolamine as a pH ad3«stor. The mixed solution was 
1* 20 stirred for 2 hr, and was then filtered through a 

p membrane filter with a pore diameter of about 1-2 fim 

'J (manufactured by Nihon Millipore, Ltd.). Thus, an ink 

i=5 compositinn CA was prepared . 

Tnk co wipoaitiQn C5 

25 c.l. Pigment Red 122 (100 g) as a pigment, 150 g ot 

the flispersant p, 6 g of potassium hydroxide, and 230 g 
of water were mixed together. The mixture was dispersed 
in a ball mill using zirconia beads for 10 hr. The stocK 
dispersion thue obtained wae filtered through a membrane 

30 filter with a pore diameter of about 8 »im (mannfar.tnred 
by Hihon Millipore, Ltd.) to rcmovo ooare© particles. 
The filtrate was diluted with water to bring the 
concentration of the pigment to 10% by weight. Thus, a 
magenta pigment dispersion r.«i was prnpared. 

35 The maqenta pigment dispersion C5 (30 g)/ 15 y o£ 

glycerin, 0.5 g of 1 , 2-h©ptan©diol, and 1 g of olfine E 
1010 were mixed together. Ultrapure watei was added Lo 



M:KYOWA FATBHT.TKY 
SI 



B:S79 P. 60 



!,4 

P 



the mixture to brlnq the total amount of the mixture to 
100 y. Thus, a tailed solution was prepared. The mi*ed 
solution ««s tuen adjusted tu pH 9.5 by tho addition of 
trlethanoWne «6 a pH adjuetor- The nixed solution wa« 
5 atirrod for 3 hr, and was then filtered through a 
iBfiBbran« filter with a poxe diameter of about 1.2 m 
(manufaeturod by Nihon Millipore, Ltd.)- Thus, an ink 
con^iosttion C5 was prepaied. 
TTiV gompoait^QA^ 
10 A yellow pigment dispeiBion CC was prepared in the 

same manner aa ueed in the prep«ratixjn 0£ the luk 

composition C4. 

The yellow pigment diepereion C6 (30 g), lb g o£ 
glycerin, 3 g of 1,2-hexanedlol, 0.5 g of Olfine E 1010. 
n ll and 0.8 g Of Olfine STG were mi^cd together. Ultrapnre 

□ water wae added to the mijrtiire to bring the total amount 

P- of the alacture to 100 y. Thus, a aixod solution was 

prepared, The mixed solution was then adjusted to pH 9-5 
t>y the addition ol triethanol amine ae a pH adjuster. The 
ndxed eolution was stirred for 7. nr, and was then 
filtered through a membrane lilter with a pore diameter 
of about 1.2 Mm (manufactured by Wihon Millipore, Ltrt.). 
Thus, an ink composition C6 was prepared - 

25 A yellow pigment dispersion C7 was prepared in the 

same manner as used in the preparation ot the ink 
composition Cl, except that the rtJBpereant y 
the diepftraant Instead of the dispersant a. 

The yellow pigment dispftrsion C7 (30 g) , 15 ^ of 
30 glycRrin, and 1 g of Olfine 1 lOlO were mixed together. 
Ultrapure water wae added to the mixture to bring the 
total amount of the mixture to 100 g. Thus, a aixed 
BoluLion was prepared. The mixed solution was then 
adjusted to pH 9.b by the addition o£ triethanolamino as 
35 a pn adiuBtor. The mixed solution was stirred for 2 hr, 
and was then filtered through a membrane filter with a 
pore diameter of about 1.2 (im (manufaotured by Mihon 
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Millipore, Ltd.)- ThT,«, an inic compusition C7 «ao 
prepared. 

A yftilow pigment dibpersion C8 wao prepared xn th« 
5 sam« fluumer as used i« the pr^par.t.ion o£ the iiiK 
composition C4, except that, the dispersant y ^.as ueed aa 
the dispftrsant instead of the Jispersant a, 

The yellow pigiaent dispersion C8 (30 q)r l-» 9 ©l: 
glycerin, and 1 g olfine E lOlO were mixed togpt.h«r. 
10 Ultrapure water was added to thft mixture to brii.<j the 
total amount o£ xhe «i*uare to 100 g- Thus, a mo^ed 
aoltttion was prepared. The mi»ed solution was then 
adjusted to PH 9.5 by the addition of tricthanolamine as 
a pH adiustor. The mixed solution was stirred for 2 hr, 
IS arvd wag then £ilti?.red through a membrane filter with a 
pore diasieter of about 1.2 m (oianufactured ^Yj^^ 
^ Millipore, Ltd.)- ^hns, an inJc wwpositxon CB wao 

prepared . 

For each of the ink compositions CI to C8, a 
pattP-rn having a combination of graphics and texts was 
continuously printed by means of « piezoelectric on- 
demand inic jet printer MJ-930C manufactured by sexko 
25 Epson corporation. In this case, the number of prints 
produced, until an ink droplets trajectory 
directionality problem occurred, w«R counted. The 
results wer« evaluated according to the following 
crlLeiia. 

30 A plain paper Xern^-P manufactured by Fuji Xerox 

CO., Ltd. was used u» a printing paper in the test. 

hht An average number ot prints produced in 
continuous printing of not less than 300 

A, njt average number of prints produced in 
35 continuous printing of not less than lOO and less than 

Bt An average number of prints produced in 
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continuous prini:lng of not les^ than 50 and less th.« 

C. An average number «£ prints produced in 
couLinuouB printing of less than 50 
5 ffvRl nation te5t-C2^-Bgssate^juXggBi-slag^ 

Bech of the inlt compositions CI to C8 was filled 
into th« head of the printer 1^-3300, and ejectxon of 
inx through .11 noz.le. waa confirmed. The ^-^^J^ 
t:han allowed to stand without capping in a» «uvxronment 
10 of 25'C for on*, year. After the standing, cleaning 
'° Iperation wno oarried out until all the --^^ ^^^^ 
nor.«ny eject the inK, ^he "^^^ /^^ 
operations ncccesary for return to normal ejection ul 
ink through «11 the nozzles was evaluated aocordxng to 
15 the following criteria. 

As Two or Ififis cleaning operations 
B: Three o£ four cleaning operations 
c« ?ive or inorft cleaning operations 

For each of th« ink compositions Cl to C8, a pr^nt 
parrern u£ 100% duty wae printed by means of the fia«e 



;:i printer as used abov.. Arter the printii^g, "^^^^/^^ 

d required for the printed ink no longer to be ^-^^^^^ 

S-^ onto tho hand, when the hand iR touched to the prxnted 

25 fac«, was measured. The result, were evaluated according 
to the following criteria. 

A plain paper Xerox-F maau£actured by Fuji Xerox 
Co., Ltd, was used as a printing paper in the test. 
Ax Lees than 30 sec 
30 B'. NoL less than 30 sec and lees than 1 min 

Cs wot less than 1 min- 

The results were as summarized in Table 2. 
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